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Primary Carcinoma of Lungs.—Those 
who have studied primary pulmonary cancer 
are familiar with the almost kaleidoscopic 
clinical manifestations of this malignant 
disease. The gross anatomy, as in cancer of 
other organs, will rarely furnish irrefutable 
criteria as to the particular histological 
structure which gave origin to the growth. 
Finally, the microscopic features of a fully 
developed pulmonary tumor will point to its 
histogenesis in exceptional cases only, the 
morphology of the neoplastic cell varying 
from one tumor to another and from area to 
area in the same tumor. The arrangement 
of the cells is, on the contrary, rather uniform, 
In most instances being that of adeno- 
carcinoma. Passler (1896) and Adler (1912) 
hold that carcinoma starting from the pul- 
monary alveolus is extremely rare or not 
proved, whereas Démeny (1902) and Beitzke 
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(1923) believe that certain forms of pul- 
monary cancer are of alveolar origin. The 
author of this article is convinced that the 
cells lining the air-sacs do not give rise to 
carcinoma because these cells are of mesen- 
chymal origin and therefore could not 
originate epithelial malignant disease. Ex- 
cluding the alveoli as a possible source of 
carcinoma, there remain to be considered the 
mucous glands and the bronchi. The former 
are structures that lie underneath the 
bronchial membrana basalis, and since they 
are made up of epithelial cells they are 
theoretically considered as being liable to 
transformation into an epithelial malignant 
new growth. But no worker has ever ob- 
served an early cancer of this kind, and the 
criteria, such as the glandular structure as 
well as the presence of mucus which are 
claimed tobe characteristic of these neoplasms, 


aN 
Surgical (collapse therapy)......... - 
89 


in reality distinguish a great many tumors 
originating from organs which normally form 
no mucous material. All the evidence points 
toward the conception that primary car- 
cinoma of the lungs is only bronchogenic in 
origin. Apparently a malignant disease 
(primary) in the lungs results from the 
“cancerization” of the somatic cell. It is 
still uncertain whether a fully differentiated 
epithelial cell is liable to become cancerous. 
One of the factors leading to the development 
of a cancer is chronic inflammation, namely, 
irritation which causes degeneration of cells, 
eventually followed by excessive regenera- 
tion. In the lungs, however, the columnar 
epithelial cells lining the bronchi have never 
been observed to be in a state of regeneration 
as evidenced by mitoses and proliferation. 
The lining of the bronchi and their divisions 
is made up of three different types of cells: 
columnar ciliated cells, goblet cells and finally 
basal cells, a variety of small oval cells 
having a narrow cytoplasm and a nucleus 
rich in chromatin. The last mentioned 
cells lie close to the basal membrane; they 
do not form an uninterrupted syncytium as 
is observed in the skin, but are irregularly 
scattered here and there, forming cellular 
agglomerations. In the respiratory tract 
the process of regeneration takes place by 
virtue of the just mentioned “basal’’ cells, 
which are apparently endowed with latent 
developmental potentialities. In chronic 
bronchopulmonary diseases accompanied by 
damage of the bronchial epithelium, one often 
notices that instead of the ciliated epithelium 
there appear cuboidal cells superimposed by 
many layers of “transitional” epithelial cells, 
which have originated from the preéxisting 
“basal’’ cells. These cells also have a tend- 
ency to invade the pulmonary alveoli, thus 
giving the impression that the air-sacs are 
normally lined by cuboidal epithelial cells. 
They also not infrequently invade tubercu- 
lous cavities, where they ultimately become 
cancerous. 
always preceded by a process of regeneration. 
The development of epithelioma in areas 
subject to roentgen rays, smokers’ epithelioma 
and tar and paraffin cancers is widely known. 
Observation has shown, too, that cancer of 
the lungs usually follows a long-standing 
chronic inflammatory process, such as tuber- 
culosis, bronchiectasis, or pulmonary syphilis. 
These diseases may cause damage to the 
bronchial mucosa which is followed by exces- 
sive (pathological) regeneration that even- 
tually leads to the development of an epithe- 
lial malignant disease. The apparent lack 
of any activity in the process of bronchial 
repair on the part of the ciliated columnar 
epithelium in the presence of an active 
“basal” cell proliferation seems to favor the 


The evidence is that cancer is . 
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conception that only the latter cells are con. 

cerned in the genesis of an epithelial malig. 

nant disease in the lungs. Postmortem 

material shows that a large percentage of all 

pulmonary tumors are of the basal or the 

squamous type. Since normally such cells 

are absent in the lungs, these tumors were 

said to have resulted from a conversion of the 

ciliated columnar into the squamous epithe. 

lial variety, a condition designated as meta- 

plasia. This hypothesis has, however, not 

been borne out by close observation. Itnow 

seems probable that the “‘basal”’ cells already 

referred to, which lie close to the membrana 

basalis of the bronchus, are the progenitors 

of the stratified squamous epithelium. The 

peculiar differentiation of these cells into 

squamous epithelium is interpreted in the 

light of the ontogenesis of the tissue in ques- 
tion. From an embryological standpoint the 
tracheobronchial tree and the oesophagus 
represent two sister organs, and their develop- 
ment goes parallel. There is evidence thatin 
the earliest stages of development the oesoph- 
agus is lined with one layer of cuboidal 
cells, which at the fifth week becomes doubled 
and at the tenth acquires goblet cells and 
ciliated columnar epithelial cells. Whereas 
in the bronchi the development ends at this 
phase, in the oesophagus these cells degen- 
erate and desquamate, being subsequently 
replaced by a transitional epithelium and 
finally by a stratified squamous epithelium. 
It is assumed, then, that in pathological 
processes the bronchus, in the regenerative 
attempt, merely reaches in adult age the 
stage which the oesophagus has attained as 
anembryo. The process is, therefore, not a 
transformation of the adult columnar epithe- 
lium into a squamous type, but a develop- 
ment of undifferentiated cells, followed by 
proliferation and differentiation. The phe- 
nomenon is consequently not that of meta- 
plasia, but is one of protoplasia (indirect 
metaplasia). The process of repair or re- 
generation in the bronchiis performed by the 
bronchial “basal” cell only. In physiological 
repair, these cells differentiate merely into 
the normal lining of the bronchus. But when 
the process is pathological, their fate depends 
in all probability on the nature of the stimulus. 
Thus, they may differentiate into meta- 
plastic islands and so remain indefinitely, or 
they may develop into a malignant condition. 
In fact, most pathologists regard the phenom- 
enon of metaplasia as being a precancerous 
stage. Two cases of primary carcinoma of 
the lung are reported, one a basal-cell cancer 
and the other a typical keratinizing epider- 
moid carcinoma. In the former, the tumor 
was sharply demarcated from the pulmonary 
parenchyma and originated from a division 
of the left bronchus. The tracheal, tracheo- 
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bronchial and mediastinal lymph nodes 
showed no tumor invasion. The other organs 
did not reveal the presence of any new growth. 
The microscopic examination showed the 
tumor to be composed of polyhedral cells 
having a large cytoplasm and a voluminous 
vesicular nucleus. These were arranged in 
columns and strands from 2 to 3 cells broad, 
which showed anastamosis and branching. 
Like most basal-cell cancers of the skin, this 
tumor did not metastasize. In the second 
case, the differentiation of the “basal” 
cells went one stage further, leading to a 
typical keratinizing of squamous cell car- 
cinoma. Here the right lung parenchyma 
was found to be markedly invaded from the 
primary bronchus, with metastasis in the 
pleura, left lung, heart, regional lymph 
nodes and oesophagus. The microscopic 
sections showed a tumor without any 
definite arrangement, with nests or masses of 
cells scattered over the sections surrounded’ 
by thick bands of dense fibrous tissue. In the 
centre of the tumor mass, the cells had the 
typical appearance of the cornified epithelium 
encountered in the so called “pearls” of the 
epidermoid carcinoma. These keratinized 
masses were seen in practically all sections. 
Conclusions: 1: Carcinoma originating pri- 
marily in the lungs is bronchiogenic. 2: The 
disease probably results from a pathological 
(excessive) regeneration following chronic 
inflammation of the bronchial tree. 3: Of 
the cells lining the bronchial mucosa only the 
“basal” cells are concerned in the process of 
regeneration of the bronchial mucous mem- 
brane. It is assumed, therefore, that these 
cells likewise serve as a sole matrix for 
primary bronchiogenic tumors. 4: Primary 
squamous cell epitheliomata and basal-cell 
epitheliomata of the lungs do not result 
from metaplasia of the preéxisting ciliated 
columnar epithelium, but originate through 
protoplasia (indirect metaplasia) of the un- 
differentiated basal cell of the bronchial 
mucous membrane.—Primary Carcinoma of 
the Lungs, III. Histogenesis amd Metaplasia 
of Bronchial Epithelium, B. M. Fried, Arch. 
Path., July, i929, viii, 46.—(J. S. W.) 


Fresh Tuberculous Foci and Car- 
cinomatosis.—The author reports a case 
of terminal generalized tuberculosis occurring 
in association with a widespread metastasizing 
mammary carcinoma.—Uber gleichzeitiges 
Bestehen frischer tuberkuléser Herde und 
disseminierter Carcinommetastasen, F. Sturm, 
Deutsch. Zischr. Chir., ccix, 406.—( H. J.C.) 


Antagonism between Tumors and 
Tuberculosis.—Carcinomata may develop 
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in old tuberculous lesions, such as skin 
cancers on lupus, or pulmonary carcinomata 
in chronic pulmonary tuberculosis. Me- 
tastases of cancer and tuberculosis are, at 
times, found in the same lymph node. The 
antagonism claimed by Rokitansky to exist 
between the two diseases cannot be absolute. 
Experimental work gives evidence of some 
such antagonism. Rous’s tumor material 
was inoculated into 80 animals. In 53 cases 
the tumor developed well and kept on grow- 
ing until the animal died. Out of the other 
27 cases the tumor did not grow at all in 8 
cases; it grew only for a limited time in 16 
cases, and developed poorly all the time in 
3 cases. In the 53 successful transplants, no 
animal had tuberculous lesions, but in 23 out 
of the 27 failures tuberculosis was present. 
In 9 cases of tuberculosis the implanted tumor 
was completely scarred. In 5 cases of tuber- 
culosis, typical, but small and retrogressive, 
Rous’s tumors were found. Spontaneous 
immunity against this strain of tumor is 
exceedingly rare. On the other hand the 
presence of tuberculosis inhibited the growth 
of this tumor to varying degree in every case. 
This antagonistic relation is further proved 
by the observation that complete inhibition 
occurred in animals with the oldest and most 
extensive tuberculous lesions. The inhibi- 
tory effect of tuberculosis is not dependent on 
cachexia, and it is not a direct action of the 
bacilli on the tumor cells, since A. Fischer 
kept an in vitro culture of Rous’s cells, in- 
fected with tubercle bacilli alive for more than 
a year. The cells were not damaged by the 
bacilli; the latter were phagocytosed but not 
killed by the tumor cells—‘‘Antagonismus”’ 
zwischen Roustumor und Tuberkulose?, O. 
Teutschlaender, Klin. Wehnschr., August 27, 
1929, viii, 1606.—(M. P.) 


Fibrosarcoma of Mediastinum.—A 
white male, aged forty-two, complained of 
pain in the right shoulder of four month’s 
duration, associated with loss of eight pounds 
in weight and, for one month, unproduc- 
tive cough. Stereoroentgenographs of the 
chest showed an ovoid dense mass with 
sharply defined borders in the lower vertebral 
position of the right lung field about 9.5 
x 13.5 cm. in diameter lying close to the 
posterior chest-wall between the eighth and 
eleventh ribs. At operation, a large, hard, 
encapsulated mediastinal tumor about the 
size of an orange was shelled out from its 
capsule. The patient died of shock shortly 
after the operation. Pathological diagnosis: 
Fibrosarcoma.—Fibrosarcoma of the Medi- 
astinum, S. A. Robins, Am. J. Roentgenol. 
& Rad. Therapy, October, 1929, xxii, 351.— 
(W. I. W.) 
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Prognostic Tests.—Only serial sputum 
examinations are of value in drawing prognos- 
tic conclusions that an increase of tubercle 
bacilli is unfavorable while a decrease indi- 
cates a favorable course of the tuberculosis. 
The finding of Much’s granules is viewed as 
prognostically favorable. The sedimentation 
rate of the erythrocytes is only definitely of 
value prognostically in so far as a positive 
finding does not with certainty indicate pul- 
monary tuberculosis and a negative does not 
exclude it. More valuable from a prognostic 
standpoint is the reaction of Gerlocy. A 
negative plasma colloid-lability reaction, ac- 
cording to Gerlocy, definitely excludes an 
active pulmonary tuberculosis, while a posi- 
tive reaction in the absence of other factors 
causing such reaction verifies the existence of 
pulmonary tuberculosis. In addition, the 
grade of the reaction can be correlated with 
the activity and inactivity of the process as 
well as indicating its exudative or productive 
character.—Uber den prognostischen Wert der 
Sputumuntersuchung, der Senkungsgeschwin- 
digkeit der Erythrocyten und der Plasmakolloid- 
Labilitdtsreaktion von Gerlocy bei Lungen- 
tuberkulose, J.v. Szaboky, Zeitschr. f. Tuberk., 
1928, 1, 413—(H. J. C.) 


Prognostic Tests.—The urochromogen 
test was found more sensitive than the diazo 
reaction. A positive finding must be viewed 
as unfavorable prognostically and should 
caution against the use of irritation therapy. 
The combined testing of allergy, red-cell 
sedimentation and the differential blood 
picture were found valuable. The favorable 
outcome of these tests indicates a favorable 
prognosis and the possibility of proceeding 
more accurately therapeutically —Uber den 
Wert der Urochromogen- und,Diazo-reaktion, 
sowie den des Blutbildes, der Senkungsreak- 
tion und der Allergiepriifung fiir die Beurtel- 
tng der Kehlkopftuberkulose, L. Rickmann 
and F. Ernst, Zeitschr. f. Tuberk., 1928, 
b, 465.—(H. J. C.) 


Prognosis of Cavities.—The author re- 
ports the outcome of cavity cases during the 
course of 2 to 17 years in a material of 626 
cases, among which 489 were dead while 21.8 
per cent still were alive. It is pointed out 
that during the first 5 years after taking the 
cure 75.7 per cent of cavity cases were dead. 
Cases that lived beyond these 5 years have a 
favorable prognosis and healing may occur. 
In none of the cases was operative therapy 
utilized —Zur Kavernenprognose des Indus- 
triearbeiters, E. Sprungmann, Zeitschr. f. 
Tuberk., 1928, li, 432.—( H.J.C.) 


Tuberculosis Mortality in Belgium.— 
The statistics available are, unfortunately, 
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incomplete, and prior to 1870 are generally 
useless. Unfortunately also, their basis has 
been modified since they were commenced 
and hence they are not always comparable 

From 1870 to 1887 deaths from pulmonary 
tuberculosis were merged with those due to 
other respiratory diseases. Nevertheless a 
series of graphic charts is available which js 
of considerable interest. From 1867 to 1890 
the rural mortality from pulmonary tuber. 
culosis rose while the urban rate fell abruptly, 
By 1900 the rural rate was slightly higher 
than the urban, in 1913 it fell below it, and 
thereafter the two continued almost parallel 
up to the War. At this time there was a 
recrudescence of the disease in all countries, 
but especially in the more populous com- 
munities. After the War there was again a 
decrease except in communities under 5,000 
population. Communities of over 100,000, 
as Antwerp, Brussels, and Liége, also Ghent 
and Schaerbeek, show a high mortality for 
the period of the War, with a subsequent 
rapid descent after it, which has slowed up 
since 1921. Communities of 20,000 to 
100,000 show a similar but less marked 
change, while those of 5,000 to 20,000 (about 
one-third of the total population) show the 
lowest mortality of all. It is well known 
that the less important centres have the 
largest proportion of children and old people, 
among whom the tuberculosis mortality is 
lowest. As to sex, in the larger cities the 
masculine rate has always been above the 
feminine. In the smaller communities, how- 
ever, the reverse was formerly true, but now 
the two are nearly the same. Conclusions: 
In a general way the mortality from pulmo- 
nary tuberculosis is highest in the large cen- 
tres of population. It is, however, lowest in 
communities of 10,000 to 20,000. In the 
smallest communities it is no longer decreas- 
ing, likewise in those between 20,000 and 
100,000. For those over 100,000 it is higher 
in males, but in the smaller centres has been 
about the same for both sexes since 1890. 
Prior to this there was a higher female mor- 
tality. Numerous graphs are appended.— 
Contribution @ Vétude de V’évolution de la mor- 
talité tuberculeuse en Belgique, E. Olbrechts, 
Rev. Belge d.l. Tuberc., January-February, 
1929, xx, 24.—(A. P.) 


Tuberculosis in Interior East Africa.— 
In the interior of east Africa tuberculosis 
occurs mostly in adult life at the time the 
natives leave their homes for employment in 
the cities, on plantations and on the coast. 
The disease is not necessarily of serious prog- 
nosis, for good attention and food, etc., 
usually lead to cure. It need not be feared 
that the disease will spread or reach epidemic 
proportions in central east Africa, for it 
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appears that a slow, gradual infection of the 

opulation is taking place. The natives in 
central regions have good food and are a 
healthy people. One hundred and three 
adults and 51 children (up to 15 years old) 
were tested with tuberculin. Of the adults 
ten reacted and of the children only one re- 
acted. (He was four years old and his 
mother also had a positive reaction. The 
father had died of haemoptysis.) None was 
clinically sick.—Beobachtungen tiber Tuber- 
kulose unter den Eingeborenen im Innern 
Ostafrikas, F. K. Kleine, Deutsche med. 
Wehnschr., January 24, 1930, wi, 130.— 
(H. S. W.) 


Nursemaids and Teachers as Sources 
of Tuberculous Infection.—The author 
deplores our lack of control over such possible 
sources of infection as nursemaids, govern- 
esses, and kindergarten-teachers. He cites 
the case of a kindergarten teacher who came 
to California 15 years ago. Tubercle bacilli 
were found in her sputum at that time. 
After a few years she was employed by a 
private kindergarten. She taught at this 
school for ten years, then died of tubercu- 
losisina sanatorium. Another instance was 
that of a family of two children, ten months 
and three years of age, respectively. A 
nursemaid was employed in June, 1929, and 
dismissed in October, 1929. In November 
the three-year-old child died of tuberculous 
meningitis. The other child also has a 
pronounced infection, and the outlook is 
doubtful. The nursemaid was examined and 
an active tuberculosis discovered. In 
another family, a child seven months of age 
died of miliary tuberculosis after an illness 
of three weeks. When the child was one 
month old, a nursemaid was employed who 
remained with the family for one month. 
This nursemaid died of tuberculosis within a 
few days of the child’s death. It is incon- 
sistent to demand tuberculin-testing of our 
dairy cattle and yet permit occurrences of 
this sort. We must demand a health ex- 
amination of all persons making it their 
business to care for or help care for infants 
and children. Only five states are known to 
have laws requiring teachers to be free from 
tuberculosis. Registration of all nurse- 
maids, governesses, and kindergarten-teach- 
ers should be required, as should also peri- 
odic examinations of these persons.— Tuber- 
culosis in Infancy and Childhood: Nurse- 
maids, etc., as Sources of Infection, H. Die- 
trich, Arch. Pediat., March, 1930, xlvii, 197 .— 
(P. J. W.) 


Milk and Tuberculosis in Infants.— 
Milk is an excellent culture medium for many 
pathogenic organisms, of which the tubercle 


bacillus is one of the most important. The 
Massachusetts tuberculosis clinics being held 
in the schools throughout the state under 
the auspices of the Department of Public 
Health have shown that there are 24 per 
cent noncontact reactors in urban communi- 
ties as against 36 per cent in rural ones. 
Why should the country-bred child, with 
advantages of fresh air and sunlight, be at 
this disadvantage? An important factor is 
that most cities safeguard their milk supplies, 
whereas few rural communities do. Theo- 
retically a “‘tuberculosis-free herd” is safe 
as regards tuberculosis, but not always in 
fact, because dishonest cattle dealers “‘plug’’ 
the cattle they sell in the open market, that 
is, give them a dose of tuberculin before de- 
livery which prevents their reacting to sub- 
sequent tests for about sixty days. Ifacow 
must be bought from any but an accredited 
area, she should be quarantined and retested 
after ninety days before being admitted to 
the herd. Meanwhile her milk should not 
be consumed raw. A herd really kept free of 
tuberculosis helps to safeguard not only the 
consumer but also the herd itself, a point 
often overlooked by the farmer who com- 
plains. The second method of protection is 
by pasteurization, not always perfect even 
in honest hands. The recent Montreal ty- 
phoid epidemic is said to have been caused 
by milk from a pasteurizing plant where 
actually only about half the output had been 
so treated because of the limited size of the 
plant. Possible sources of error in honest 
hands are: /: Dead ends of piping in which 
milk remains unpasteurized and afterward 
recontaminates the whole product. 2: 
Leaky valves in piping. Pipes should be 
broken beyond all such valves so that leaks 
can be detected. 3: Collection of froth and 
foam at the top and its insulation by con- 
tained air from the pasteurizing temperature. 
This can be corrected by avoiding splashing 
in the vats and introducing live steam to the 
surface. 4: Failure to heat the vats before 
introducing the milk, or too fast a flow in 
constant flow pasteurizers. 5: Faulty ther- 
mometers. It is clear that the “best” milk 
is that from healthy cattle, handled by 
healthy individuals with scrupulous care, 
and conscientiously and intelligently pas- 
teurized. On October 30, 1923, the Board 
of Health of Milton, Massachusetts, passed 
a regulation requiring that on and after 
April 1, 1924, only pasteurized milk or that 
from tuberculin-tested cattle retested every 
six months, should be sold in the town. Ow- 
ing to the complaint of the farmers and the 
possibility of errors nullifying the results, a 
study of conditions was begun in July, 1927. 
One hundred babies and preschool children 
were tested in the Milton clinic and a similar 


number in the Canton clinic (Canton, the 
next town, relies only on dairy inspection). 
The tests were performed intracutaneously 
with 0.1 cc. of 1-1000 tuberculin supplied by 
the Children’s Hospital of Boston. Reac- 
tions were read after approximately forty- 
eight hours and considered positive if 5 mm. 
or more in diameter, negative if 2 mm. or 
less, doubtful in between. Milton showed 1 
positive, 4 doubtful and 95 negative; Can- 
ton 7 positive, 12 doubtful and 81 negative. 
All seven of Canton’s positive cases were 
known to have consumed raw milk at some 
time, and 9 of the doubtful ones, while none 
were known to have been exposed to human 
tuberculosis in either Milton or Canton, 
though 4 of the Canton cases had a family 
history of such. Recently the Massachu- 
setts legislature had two bills before it. The 
last, House Bill No. 56, required pasteuriza- 
tion of milk not from tuberculin-tested herds, 
also either pasteurization or certification of 
any milk supply of 200 quarts per day or 
more. Both bills failed by an overwhelming 
majority although supported by the Depart- 
ment of Public Health. Summary: 1: One 
hundred children of approximately similar 
social status in adjacent towns were tested 
with 1-1000tuberculinintracutaneously. 2: 
Conditions in the two towns were similar 
except that 47 of the Canton children drank 
unboiled or unpasteurized milk, against 6 
from Milton, and that all the Milton raw 
milk was from tuberculin-tested herds. 3: 
The incidence of reactors in Canton was 
seven times that in Milton. 4: In Canton 
all the 7 positive and all but two or three of 
the 12 doubtful fell in the raw milk group, 
while in Milton 2 of the 4 doubtful had been 
definitely exposed to tuberculosis. 5: De- 
spite the small size of the figures, the neces- 
sity for legislation along the lines of Massa- 
chusetts House Bill No. 56 of 1929 is clearly 
demonstrated.— Tuberculosis Rate in In- 
fants in Relation to the Milk Supply, P. R. 
Withington, New England J. M., November 
21, 1929, cci, 1034.—(A. P.) 


Diagnosis of Tuberculosis of Tracheo- 
bronchial Lymph Nodes.—The diagnosis 
of tuberculosis of the tracheobronchial lymph 
nodes is of the greatest importance, because 
the entire future of the child depends on it. 
It may make necessary open-air or even pre- 
ventorium life and careful attention to diet, 
because, if one is not careful, the child may 
develop generalized tuberculosis or tubercu- 
lous meningitis. One should not make the 
diagnosis of tuberculosis of the tracheobron- 
chial nodes, as a rule, if only a positive Pir- 
quet reaction and more or less confirmed 
clinical and roentgenological signs are pres- 
ent, and all the members of the family and 
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those surrounding the family are healthy, 
On the contrary, one must strongly suspect 
it if the child has been in close contact with 
tuberculous parents or other people. Pedj- 
atricians have been too inclined to make the 
diagnosis of this disease on the sole basis of 
disputable roentgenological interpretations 
The authors agree with Leon Bernard that 
pretuberculosis does not exist: a child is or is 
not tuberculous. The ease with which other 
conditions may be confused with tracheo- 
bronchial gland tuberculosis is stressed, as is 
also the risk of too much reliance on any of 
the clinical signs and symptoms. With re- 
gard to X-rays, only instantaneous roent- 
genography should be used, and pictures 
should be taken in the frontal and lateral 
positions. Those interpreting the films 
should have made pathologic controls in 
similar cases. Roentgenography in the right 
oblique anterior positions is not satisfactory 
because shadows cast by the pulmonary 
vessels may lead one to believe that a non- 
existent adenopathy is present. The pur- 
pose of the lateral roentgenogram is to ex- 
amine the intertracheobronchial group, 
which is not visible on anteroposterior roent- 
genograms. Itis useless to examine a lateral 
roentgenogram without the anteroposterior 
roentgenogram.— The Diagnosis of Tubercu- 
losis of the Tracheobronchial Glands, P. 
Armand-Delille and C. Lestocquoy, Am. J. 
Dis. Child., December, 1929, xxxviii, 1125.— 
(PTW) 


Tuberculin Skin Reactions.—The 
Mantoux, or intracutaneous, tuberculin skin 
test is recommended as being twice as sensi- 
tive as the Pirquet scarification test. To 
avoid a general reaction, the initial dilution 
should be 1:1,000. Stronger solutions may 
be used for later tests. The diluted solution 
should be kept on ice and should not be used 
after it is one or two days old. A control to 
the Mantoux test is not necessary. Tuber- 
culin is not thermolabile, but remains active 
after boiling for several hours. Any acute 
febrile disease may suppress the tuberculin 
reaction. The results of tests on 7,668 chil- 
dren are given. These children were pa- 
tients in the Children’s Medical Division of 
Bellevue Hospital, New York, their ages 
being from birth to 13 years. The observa- 
tions were made between January 1, 1921 
and January 1, 1929. The first six months 
show about 3.38 per cent positive reactions; 
from 6 months to 2 years, 8 to 12.5 per 
cent; 2 to 6 years, 15.6 to 18 per cent; 6 to 
10 years, when the contacts of the child 
increase, 26.3 to 29.7 per cent; and 10 to 13 
years, 38.8 and 43 per cent. It is evident 
that there are only about half as many 
children infected at each age in this country 
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as in the first series published from Europe, 
and that not over 40 to 50 per cent of Ameri- 
can children in the great cities harbor the 
bacillus even at puberty. Thus American 
children are not all infected by the time of 
puberty; and thus the tuberculin reaction is 
an important one. Infected children, who 
carry tubercle bacilli in their bronchial nodes 
or elsewhere, are the ones who need early 
correct diagnosis. The Mantoux test pro- 
vides the means of making it. It should be 
used on every child who is underweight, 
anaemic or languid, or who has an unex- 
plained irregular fever. These children with 
“tuberculous infection,”’so called, have true 
incipient tuberculosis, latent or active. 
Their disease is generally in lymphatic tissue, 
where it is easily encapsulated, and where 
scar tissue does no great harm. Under 
intelligent, watchful care, they usually do 
well.—Tuberculin Skin Reactions, C. H. 
Smith, Am. J. Dis. Child., December, 1929, 
axxvitt, 1137.—(P. J. W.) 


Size of Intracutaneous Tuberculin 
Reactions.—It is generally agreed that the 
positive reactions obtained with artificial 
tuberculin are evidences of sensitiveness to 
protein, or true allergy, established some 
time after the initial infection with the 
tubercle bacillus. This study is made to 
determine whether any clinical significance 
could be attached to the size of the visibly 
reacting area, when single intracutaneous 
tests were performed under conditions simi- 
lar to office practice, with tuberculin pur- 
chased on the open market. New patients 
entering the Stanford Children’s Clinic (San 
Francisco) were tested with 0.1 mgm. tuber- 
culin without reference to their complaints. 
Tests were read after 48 hours, and only 
those were considered positive in which each 
diameter of the hyperaemic area was 5 mm. 
or more. Seven hundred positive reactions 
were obtained. Elliptical and circular areas 
were calculated according to shape. The 
average size was 459 sq. mm. (about the 
area of a silver quarter dollar). The small- 
est reactions occurred in the first year group, 
and there was an increase in the size of the 
reactions with each added year of age up to 
the sixth. The oriental races gave consider- 
ably larger reactions than other races. Chil- 
dren who had had contact with tuberculous 
persons reacted more strongly than children 
who gave no history of contact. A relation 
between sensitivity and the extent of roent- 
genographic lung-markings is suggested. 
Children suffering from phlyctenular con- 
junctivitis, lymph-node, and bone and joint 
tuberculosis reacted more strongly than those 
with hilar disease, while the latter gave 

slightly stronger reactions than children 


suffering from an adult type of tuberculosis. 
The reactions of patients classified as “la- 
tent tuberculosis” were slightly less in size 
than the general average. The difference 
is not sufficient to relate the degree of sensi- 
tization to the degree of tuberculous activity. 
Much more can be learned by observing the 
patient over a considerable period, testing 
him from time to time.—The Size of the 
Reacting Area in Intracutaneous Tubercu- 
lin Tests in Relation to Classification of 
Disease and to Other Clinical Factors, L. B. 
Dickey, Am. J. Dis. Child., December, 1929, 
xxxviit, 1155.—(P. J. W.) 


Tuberculin Reactions among Hospi- 
talized Children in Iowa.—Data have 
been collected from the records of patients 
treated in the Children’s Hospital, Iowa 
City. The children are preponderantly of 
the indigent class. Most of them come from 
small towns, or else directly from farms. 
Clinically recognized tuberculosis has been 
excluded. During the earlier period of the 
survey, 412 cases were tested by the cutane- 
ous (Pirquet) method, with a percentage 
positive of 3.88. The maximum incidence 
was reached at 12 years, with 15.8 per cent 
positive. In 1,356 cases tested by the in- 
tracutaneous method, 16.59 per cent were 
found to be positive, the yearly incidence 
increasing irregularly to a maximum of 31.4 
percent at 16years. Thus, at the age of 16, 
approximately one-third of the hospitalized 
children, excluding those with recognized 
tuberculosis, have become infected. The in- 
tracutaneous test is clearly more reliable as 
a diagnostic measure. A study was made of 
a group of children tested by both methods, 
with no significant amount of time elapsing 
between the two tests. In a group of 42 
patients reacting positively to the intra- 
cutaneous test, only 5 had positive cutaneous 
reactions, a percentage of 11.9. Of 37 pa- 
tients with clinical tuberculosis, 28, or 75.6 
per cent, reacted positively to the cutaneous 
(Pirquet) test. Of 30 patients with clinical 
tuberculosis, 23, or 76.6 per cent, reacted 
positively to the intracutaneous (Mantoux) 
test. Thus there seems to be but slight 
difference in the adequacy of the two meth- 
ods in cases of known active tuberculosis. 
The total incidence of tuberculous infection 
in children of rural districts is in general 
lower than that in children of congested dis- 
tricts—A Tuberculin Reaction Survey among 
Hospitalized Children in Iowa, M. H. Tay- 
lor, Am. J. Dis. Child., February, 1930, 
xxxix, 316.—(P. J. W.) 


Interpretation of Roentgenograms of 
Chest in Children.—This study was under- 
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taken to ascertain just what pathological 
changes were present in the lungs of children 
to account for shadows in the roentgeno- 
grams of the chest. A careful history of 
every patient was taken, with repeated physi- 
cal examinations and the necessary labora- 
tory work. Roentgenograms of the chest 
were made at intervals during life. If the 
patient died, films were taken of the chest 
postmortem, and finally films were made of 
the excised lungs in many cases. The study 
was made at the Children’s Memorial Hos- 
pital in Chicago. The primary focus is 
found far more often in postmortem speci- 
mens than on the films. This is true, not 
only because of the location of the focus 
behind denser structures in some cases, or 
because shadows are not cast, but also be- 
cause at times the primary focus may heal 
without leaving any noticeable evidence of 
its existence. Tuberculous cavities were 
found pathologically on several occasions, 
but in only a few instances was it possible 
to demonstrate them in the roentgenogram. 
The hilum is infected secondarily to the lung 
tissue, and this involvement is usually more 
extensive, remains larger, and leaves more 
recognizable scarring than the pulmonary 
infection. It is because of hilar shadows 
that many diagnoses of tuberculosis are 
made in error. Pathological change in the 
hilum may be due to many different proc- 
esses, some of which for a time resemble 
those due to tuberculosis. In only about 
50 per cent of the cases of miliary tubercu- 
losis could the diagnosis be made from the 
roentgenograms. ‘The Pirquet reaction was 
positive in 50 per cent of the cases of miliary 
tuberculosis. Calcification is a term fre- 
quently used by all who interpret roentgeno- 
grams, and many diagnoses of tuberculosis 
have been made on its supposed presence. 
The frequency of calcified nodes in the chests 
of children is overestimated. In the series 
reported, calcification, when present, was 
always considered tuberculous because of its 
presence in a definitely tuberculous process. 
It has been stated that it takes about three 
years for calcium to be deposited, but it has 
been found in children under two years of age. 
Calcified lesions in children are more impor- 
tant than those in adults because they fre- 
quently represent only partial healing, from 
which a disseminated tuberculosis may 
originate. More care should be taken in 
the diagnosis of calcification with its related 
diagnosis of tuberculosis. In 171 necropsies, 
the majority of which were performed on 
patients under five years of age, calcification 
was found in only five instances.—Inter pre- 
tation of Roentgenograms of the Chest in 
Children Based on Observations at Necropsy: 
Tuberculosis, J. A. Bigler, Am. J. Dis. 


96 THE AMERICAN REVIEW OF TUBERCULOSIS 


Child., December, 1929, xxxviii, 1166,~ 


Monocytes in Tuberculosis of Infants 
and Children.—In the diagnosis of active 
tuberculosis, too much emphasis cannot be 
given to the importance of a careful history 
and painstaking physical examination, 
Laboratory tests are of inestimable value to 
substantiate and supplement clinical find. 
ings but should not be relied on alone. De- 
spite the development of numerous technical 
procedures within the past fifty years, mis- 
takes in diagnosis continue, often from in- 
correct interpretation and too complacent 
reliance on the results of one or more tests, 
Roentgenological evidence alone is not suffi- 
cient, as many different pathologic processes 
cast shadows closely simulating tubercu- 
losis. Tuberculin skin reactions determine 
the presence of infection, not its activity or 
extent. Persistent negative reactions with 
increasing doses are of great significance in 
excluding tuberculosis, but even here cau- 
tion must be exercised to rule out anergic 
states (in extensive and overwhelming dis- 
ease). It is well known that a careful study 
of the white blood cells is helpful in diagnos- 
ing many diseased conditions but until re- 
cently haematological studies have not been 
regarded as.a dependable diagnostic or prog- 
nostic aid in human tuberculosis. Recent 
work of Sabin, Cunningham and Tompkins, 
Rogers and others, however, has shown that 
the monocyte-lymphocyte ratio and the 
presence of modified monocytes and epithe- 
lioid cells are of practical as well as academic 
interest in the diagnosis and prognosis of 
tuberculosis. The monocyte is more com- 
monly known as the transitional or large 
mononuclear cell. Normally their number 
compared to that of the lymphocyte is about 
1 to 4 or lower, but during periods of tubercu- 
lous activity is much higher. Blackfan and 
Diamond have, during the past year, studied 
the blood of actively tuberculous patients 
by means of the “supravital technique.” 
In group 1 the clinical diagnosis was con- 
firmed by necropsy, biopsy, guinea-pig in- 
oculation, or the finding of tubercle bacilli, 
but in group 2 it was not so confirmed. In 
group 1, the peripheral blood of infants and 
children during the active phase showed both 
a relative and absolute increase in mono- 
cytes and a corresponding decrease in lymph- 
ocytes, with the appearance in the blood 
of modified monocytes and epithelioid cells. 
During healing and quiescence the reverse 
occurred. Similar findings were generally 
obtained in group 2, strongly suggesting the 
correctness of the diagnosis. These modified 
monocytes and epithelioid cells are readily 
recognizable and differentiated from other 


| 
| 
| 
| 


ABSTRACTS OF TUBERCULOSIS 


pathological mononuclears by Sabin’s “‘su- 
pravital”’ staining method, but cannot be 
positively identified by Wright’s method. 
However, when in a fixed smear an unusual 
number of abnormal mononuclear cells 
appear, tuberculosis should be considered 
and confirmation sought. Two illustrative 
case histories are cited. Conclusions: In 
infants and children the degree of activity 
of the tuberculous process is indicated in the 
peripheral blood by (1) the ratio of mono- 
cytes to lymphocytes, and (2) the presence 
of modified monocytes and epithelioid cells 
(“supravital” stain). Such changes are of 
diagnostic and prognostic aid and may be 
used as a guide to treatment.—The Diag- 
nosis of Active Tuberculosis in Infants and 
Children, (The Significance of the White 
Blood Cells), K. D. Blackfan and L. K. 
Diamond, Meeting Vermont State Med. Soc., 
October 12, 1928, published in New England 
J. M., July 25, 1929, cci, 170.—(A. P.) 


Tracheotomy and Tuberculosis.—The 
author quotes Landouzy’s assertion, made 
in 1869, that children who had undergone 
tracheotomy for laryngeal diphtheria were 
especially susceptible to tuberculosis, and 
that very few reached adult life. A review 
of the literature shows that the experience of 
most observers does not confirm Landouzy’s 
observation. The case of a mother, aged 
32, is reported, who was tracheotomized for 
laryngeal diphtheria at the age of two; also 
the case of her child, who was tracheotomized 
at the age of four. There was never any 
tuberculosis in either patient. The author 
takes sides with Landouzy’s opponents.— 
Tracheotomy and Tuberculosis, J. D. Rolles- 
ton, Brit. J. Child. Dis., July-September, 
1929, xxvi, 200.—(P. J. W.) 


History of BCG.—One experiment of 
twenty years ago, since become classical, 
cast much light on artificial immunization 
against tuberculosis in cattle. If one 
selected two cows, one reacting to tubercu- 
lin, the other not, that is, one tuberculous, 
the other not, and on the same day inocu- 
lated into the veins of both the same quan- 
tity of virulent tubercle bacilli which ought 
to kill in four to six weeks, it was noted with 
astonishment that the healthy cow died 
within fifty days of massive miliary tuber- 
culosis of the lungs, while the other contin- 
ued in the appearance of health and the pre- 
existing lesions did not seem to be aggravated. 
This experiment, together with some old 
observations of Marfan, for human beings, 
explained certain disturbing results observed 
on attempting Behring’s bovovaccination in 
1905. One notion regarding active immun- 
ity, until then unknown, was the necessity 
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of the presence in the organism of tubercle 
bacilli, in order to confer resistance against 
new infection. The same notion explains 
the slowness of evolution of tuberculous 
disease in cattle, which may exist for years 
notwithstanding the appearance of health. 
Further experimental work clearly showed 
that living tubercle bacilli confer resistance 
to reinfection, at least in warm-blooded 
animals. Practical utilization of this knowl- 
edge was full of difficulty, as the tubercle 
bacilli of warm-blooded animals were all 
potentially pathogenic, while those of the 
cold-blooded ones were of too degraded a 
type to be effective in protecting mammals. 
The quality of the tubercle bacilli is of prime 
importance. The bacillus must preserve 
its essential character, with the exception of 
pathogenicity; it must be inoffensive and yet 
effective. Development of BCG Strain: A 
very virulent bacillus of bovine origin was 
selected, originally isolated by Nocard from 
tuberculous milk. On February 7, 1908, 
this was seeded for the first time on glycerin- 
ated potato bile. A medium containing bile 
was selected because of the observation that 
cultures of bacilli readily became reduced 
to a fine emulsion in a mortar if moistened 
with one or two drops of sterile ox-bile 
which seemed to have a saponifying action 
on their waxy coating. This led to the 
belief that cultures frequently renewed over 
a long period on such a medium might 
eventually become modified as to this fatty- 
waxy envelope. Growth on biliated potato 
medium at once yields a rich culture, the 
surface colonies being of a gray-green color. 
The first transplants were made every two 
weeks, and later every three weeks. On 
January 1, 1928, after twenty years, 347 
successive transplants had been made with- 
out interruption. Modifications of viru- 
lence took place very slowly, but gradually. 
At the end of 20 transplants the inoculation 
of 0.001 mgm. intraperitoneally in the guinea 
pig, provoked in a week’s time enormous 
mesenteric lesions, riddled with masses of 
tubercle bacilli, and the spleen, enlarged to 
three times normal size, showed many. 
The same dose injected intravenously in the 
rabbit killed the animal in two to three weeks 
by septicaemia. In the young calf, on the 
other hand, the original lethal dose of 
3 mgm., injected intravenously, produced 
only chronic lesions. By the thirty-fourth 
transplant the biliated bacillus no longer 
caused lesions in cattle and immunization 
experiments with these animals were begun. 
The horse and the ass, however, behaved 
like the smaller laboratory animals in their 
reactions, 3 mgm. of the biliated bacilli in- 
travenously causing death from acute miliary 
disease in twenty-five to fifty days. In 
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1919, after the 198th transplant, the bacillus 
grown on glycerinated potato medium 
looked like a normal culture and tuberculin 
was detectable in new cultures from the 
first. Its lack of virulence, however, was 
complete in doses of 1 mgm. for the guinea 
pig and rabbit, 5 mgm. for the horse, and 
100 mgm. for the ox. Doses of 20 mgm., 
given intravenously to five or six months’ 
old calves, caused no immediate reaction, 
but, beginning with the second week, a 
violent hyperthermia, with intense constitu- 
tional phenomena,—anorexia, wasting, etc., 
—suggesting a crisis of “typho-bacillosis.” 
This lasted four to eight days, followed by 
resolution and complete restoration to 
health, with never the least development of 
lesions. Doses of 50 to 100 mgm., inoculated 
under the skin of the dewlap of young cattle, 
caused in forty-eight hours an _ intense 
oedema, attaining toward the end of a week 
the size of a pigeon’s egg, hard and mobile. 
In a few animals transitory evening hyper- 
thermia was noted. There was no tendency 
to suppuration, and the lesion gradually 
diminished, but some traces might persist 
several years. These animals reacted defi- 
nitely to tuberculin from about the twentieth 
day on, but this reaction usually diminished 
and disappeared within a year. These 
animals exhibited remarkable resistance to 
reinfection, standing a dose of 5 mgm. of 
virulent bacilli without ill effects, although 
controls died of acute miliary disease of the 
lungs in thirty to fifty days. They survived 
contact with disease over eighteen months 
without any ill effects, but virulent bacilli 
did enter their lymph nodes and could be 
detected by inoculation in the guinea pig. 
Protective inoculation of young cattle, based 
on these experiments, was begun in 1921. 
The technique is as follows: A 10-cc. syringe 
with quite a long needle is filled directly 
from the vaccine ampule and the needle is 
thrust deeply into the connective tissue of 
the dewlap, toward the upper third of the 
skin fold. No special after care is needed, 
but they should not be submitted to tuber- 
culin tests for quite a period because of their 
interference with the development of im- 
munity. The appearance of resistance can 
be determined by the intravenous injection 
of 5 mgm. of virulent bacilli. It begins to 
appear about the fifteenth day or toward the 
middle of the febrile period, and is fully es- 
tablished by the twentieth day, lasting a 
year or more (fifteen months probably). A 
revaccination reéstablishes or prolongs it. 
A large rural farm in one of the Western 
Departments of France was available for 
practical testing of the method. This vac- 
cination was systematically performed on 
all the calves as soon as possible after birth, 
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other conditions and methods of bringing 
them up being kept the same. It had been 
customary to separate the mother from the 
calves soon after birth because of the epi- 
zodtic diseases which frequently attacked the 
calves. However they were fed on raw 
milk much of which came from tuberculous 
cows. In the course of six years, up to 
January, 1927, 70 calves, of whom 20 were 
from tuberculous mothers, were thus vac- 
cinated and revaccinated. On this date 30 
of the animals were slaughtered and care- 
fully necropsied. No lesions were discoy- 
ered in any of the vaccinated, which shows 
the incapacity of BCG to recover its original 
virulence after a sojourn of several years in 
living animals. These findings combat the 
view that BCG. should be reserved for 
children born of tuberculous mothers or 
brought up in a tuberculous environment. 
If BCG. is incapable of recovering its viru- 
lence in the bovine body, how much less 
likely that it should do so in the human 
body, for which it is infinitely less formi- 
dable! From September, 1924, to Decem- 
ber, 1928, there were carried out, in France, 
Belgium, England, Holland and Italy, 20,358 
bovovaccinations or revaccinations without 
incident. Human Problem: In the human 
race 93 to 96 per cent of adults, at least in 
large cities, react to the tuberculin test, in- 
dicating infection with the tubercle bacillus. 
In many cases such infections date from 
very early in life, and Calmette has traced 
their frequently occult course. Unfortun- 
ately these occult contaminations, while 
compatible with the appearances of health, 
seem to profoundly and definitely affect the 
organism; hence the value of BCG. to pro- 
tect human beings as well as cattle. In 
July, 1921, Weill-Hallé first vaccinated a 
young infant in the maternity ward of la 
Charite. A few days after birth its mother 
had died of phthisis and it was to be brought 
up by its grandmother, also phthisical. 
The child has survived without any unto- 
ward illness. After thoroughly satisfying 
himself that BCG. was innocuous, by ex- 
periments on various animals, including 
anthropoid apes, Weill-Hallé resumed vac- 
cinations of children and by January, 1924, 
had so treated 317 newborn, together with 
Turpin and Mlle. Coloni, with only one 
death at 4 months of a child suckled by its 
phthisical mother until her death in the 
hospital. Except 14 others, who died of 
nontuberculous maladies, all were perfectly 
developed and up to normal weight. Con- 
sidering these results proof of the innocuous- 
ness of BCG. for the nursling, as well as for 
various animals susceptible to tuberculosis 
the Pasteur Institute decided to supply it to 
the general profession of France and to 
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foreign laboratories. Thus, from July, 1924, 
to July, 1928, data have accumulated rap- 
idly. In France about 116,000 were vacci- 
nated. Those born of tuberculous mothers 
or living in a tuberculous environment num- 
bered 3,607. Elaborate inquiries have been 
made to learn the fate and state of health of 
those vaccinated. The known tuberculous 
mortality for the first year among the 3,607 
last mentioned, including deaths from 
“meningitis,” was 1.5 per cent, and from 1 
to 4 years 0.3 per cent, while the general 
mortality (from all causes) has been respec- 
tively 7.3 per cent and 1.7 per cent. As 
there do not exist in France official figures 
covering these same ages there have been 
taken as controls children born of tubercu- 
lous mothers or born and brought up in a 
tuberculous environment, not vaccinated, 
but under the surveillance of the Ministry 
of Health through their dispensaries or 
offices. Replies were received from 204 of 
these, bearing on 4,854 unvaccinated chil- 
dren, of whom 1,989 were born of tubercu- 
lous mothers and 2,865 born or brought up 
in a tuberculous environment. Among the 
first group there was an 18 per cent mortality 
from tuberculosis and 24.2 per cent from all 
causes; among the second, 13.9 per cent from 
tuberculosis and 18 per cent from all causes. 
The same antituberculosis oflices or dis- 
pensaries were able to follow in the years 
1925 to 1927, inclusive, 2,368 infants vaccin- 
ated with BCG., of whom 879 were born of 
tuberculous mothers and 1,489 born or 
brought up in a tuberculous environment. 
The mortality among the first group was, 
from presumable tuberculosis, 3.6 per cent, 
and from all causes 16 per cent. Among the 
second group it was, from presumable tuber- 
culosis, 2.6 per cent, and from all causes 8.9 
per cent. Summing up, the total tubercu- 
lous mortality was, in the unvaccinated 15.9 
per cent, and in the vaccinated 3.4 per cent; 
the general mortality was, in the unvacci- 
nated, 21.1 per cent, and in the vaccinated 
12.5 percent. Thus, for infants of the same 
age, brought up under exactly comparable 
conditions, preventive vaccination by BCG. 
reduced the tuberculosis mortality nearly 
three-fourths and the general mortality 
nearly one-half. The vaccinated children 
show a better resistance to measles, grippe, 
bronchopneumonia and intestinal affections, 
possibly due to stimulation of the lymphatic 
system. A study was also made of children 
born of tuberculous mothers and not sepa- 
rated, vaccinated between July 1, 1924, and 
July 1, 1927 and who have lived at least a 
year in continuous contact since birth, their 
records being followed up to October, 1928, 
or until death. There were 814 such chil- 
dren. Among these the tuberculous mor- 


tality from one month to four years was 2.4 
per cent, and the general, from all causes, 
10.6 per cent. During the same period the 
204 antituberculosis dispensaries or offices 
reported 1,989 children born of tuberculous 
mothers and not separated or vaccinated. 
They showed a tuberculosis mortality of 18 
per cent. Thus the protective value of 
BCG. for this class of children is conclusively 
demonstrated. Its innocuousness cannot 
be doubted. But nothing prevents its being 
renewed, for instance, at the end of the first 
and third years, and again at about ages of 
7 and 15, for those who fail to react to the 
tuberculin test, which shows that they have 
either lost their immunity or escaped infec- 
tion because of vaccination. For revaccina- 
tion, a single subcutaneous injection of 0.05 
or 0.025 of a mgm. is sufficient and causes 
no untoward reaction.— La vaccination anti- 
tuberculeuse par le BCG. Son Histoire,—ses 
Qualités, Guérin, Rev. Belge d. l. Tuberc., 
March-April, 1929, ii, 65.—(A. P.) 


Immunization with BCG.—The facts 
here set forth are the result of studies pur- 
sued from 1922 to 1928 with the collabora- 
tion of Benda and Mlle. Maas, physicians, 
and four visiting nurses, alsonamed. Weill- 
Hallé himself had in 1921, eight months pre- 
viously, made the first clinical trial of the 
vaccine. To maintain permanent medical 
surveillance over healthy children is not an 
easy task. Fixed consultations were, how- 
ever, established, supplemented by domicil- 
iary control by the visiting nurses. Obser- 
vations made included weight, cutireaction, 
and other individual records. Some of the 
results have been published periodically at 
various stages. Since 1924 weekly consulta- 
tions have been held at the Hépital Herold 
and the Ecole de Puériculture of the Faculty, 
and two supplementary ones each month 
at Belleville and Asniéres. In addition, 
nearly 2,000 letters were sent out in 1927 
and 1928. At each consultation about 16 
children were examined, this being done 
every three months when possible, clinica] 
examination being finally completed by 
cutaneous tuberculin tests, roentgenography 
and laboratory studies as indicated. The 
results assembled comprise the figures of 
morbidity and mortality among the vaccin- 
ated, compared with those established for 
the unvaccinated under similar conditions. 
There is a certain element of error due to 
the presence of a group which could not be 
controlled, amounting to 78 out of 613 by 
March, 1928. Since then the number vac- 
cinated by ingestion has increased to 664, 
while the proportion of unknown has dimin- 
ished. There remain 586 children followed 
up, among whom there were 42 deaths over 
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six years, or 6.32 per cent of the total 664, 
or 7 per cent of those followed up. We must 
now study separately those brought up in 
tuberculous and non-tuberculous environ- 
ment. Children Brought Up in a Tuber- 
culous Environment: There were 152 such, 
issue of tuberculous parents, and some of 
their histories are cited, which include quite 
a number of curable tuberculous incidents. 
The total number of deaths was 20, among 
which 95 per cent occurred during the 
first year. The percentage of positive tu- 
berculin cutireactions increased steadily 
from 14.7 per cent at three months to 
66.6 per cent at two and one-half years, and 
then diminished slightly. The percent- 
age of deaths from sure or possible tubercu- 
losis was 3.9 per cent during the first 
year, from controlled or positively deter- 
mined tuberculosis 0.65 per cent. After the 
first year no deaths were recorded among 
vaccinated infants in a tuberculous environ- 
ment (since 1922) excepting a single case at 
twenty months. These children may again 
be divided into three subgroups: (1) those 
born of tuberculous mothers, with or with- 
out bacillary sputum, (2) those born of 
healthy mothers but otherwise exposed to 
bacillary environment, and (3) those born 
of healthy mothers, exposed to other con- 
tacts, without determination of bacillary 
sputum. Tuberculin  cutireactions were 
negative in the majority in each group. 
Children Reared in Healthy Surroundings: 
These included 392, vaccinated by ingestion 
of BCG and examined regularly thereafter. 
Among the maladies occurring were the 
ordinary toxiinfections; also there were cer- 
tain episodes of a tuberculous nature, the 
source of which was difficult to determine. 
Tuberculin Cutireactions: The percentage 
of positives increased from 4.5 per cent at 
three months to 14.2 per cent at the end of 
a year, 21.6 per cent after eighteen months, 
23.3 per cent at two years, and 45.4 per cent 
at four years. Calmette argues that the 
development and persistence of cellular 
sensitiveness to tuberculin is ordinarily 
associated with follicular lesions, which, 
however, are not produced by BCG. Never- 
theless BCG may set up ephemeral lesions, 
coinciding with a transitory sensitiveness to 
tuberculin. Its absence is no indication of 
lack of antituberculous immunity, however, 
since this state is independent of tuberculin 
sensitiveness. Thus are explained the pos- 
sible variations of the cutireaction in the 
vaccinated. Fatal Pathological Episodes: 
There were 22 deaths among these 392 chil- 
dren (5.6 per cent), of which 17 occurred 
during the first year, 3 the second, and 2 the 
third. Most of these were due to ordinary 
toxiinfectious causes but certain of them 
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may have been of tuberculous causation 

The presumably tuberculous deaths amount 

to 1.02 per cent, being highest the first year. 

Revaccination: Experimental studies have 

shown that vaccinal protection flags at 

about eighteen months and that one or 

more revaccinations are advisable. How.- 

ever, certain children vaccinated in 1922 have 

lived to date in tuberculous surroundings 

without their immunization being renewed, 

The anthropoid and pithecian apes vacci- 
nated by Wilbert in 1923 still resisted (in 
1927) contamination by tuberculous apes 
living with them. Still a revaccination at 
the end of the first and third year seems a 
wise precaution, performed when the child 
is enjoying good health. Over 200 such 
have been carried out, mostly with the cuti- 
reaction negative. Vaccination by Injec- 
tion: Since 1924 the innocuousness of the 
vaccine seems clearly demonstrated. Fre- 
quently infants are seen who for various 
reasons were unable to benefit from early 
vaccinal ingestion. Also, the uncertain and 
slow absorption by this route makes a better 
method desirable. Subcutaneous injection 
has the double advantage of clearly demon- 
strating the innocuousness of the vaccine and 
of being applicable also to larger children, 
perhaps even adults. However, it is highly 
important to first determine that the organ- 
ism is a virgin one as regards tuberculous in- 
fection and proof of non-contamination must 
be demanded. Otherwise we risk provoking 
Koch’s phenomenon, a focal reaction, or 
generalization. Various authors have since 
pursued this method, notably Parisot, at 
Nancy, Colonial physicians such as Rous- 
seau and Grofilez, Heimbeck in Norway, 
Wallgren in Sweden. The dose arrived at in 
the beginning was 1 to 2 mgm. containing 
40 to 70 million bacilli. Following this, 
subcutaneous nodosities were observed, 
veritable tuberculous gummas, which ulti- 
mately broke down and discharged. To 
avoid these local lesions the highest dose 
was sought which would not cause abscess. 
Little by little the initial dose was reduced to 
1, then finally mgm. The injection is 
practised at the level of the axillary border 
of the scapular region, which is very acces- 
sible to the operator but not to the child and 
not very painful to puncture. Doses above 
sy mgm. almost invariably cause small 
abscesses, while less than =; mgm. rarely do 
so. There is a latent period of two weeks; 
then an indurated nodule is palpable under 
the skin and attains its maximum at five or 
six weeks; it then softens progressively while 
the skin becomes red and toward the end of 
the second month it “points” externally, 
discharging a thick creamy liquid, containing 
necrotic cells, polynuclears and macrophages, 
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with rare bacilli or granulations. In a few 
days it becomes more serous and at the end 
of a few weeks cicatrizes in a punctiform 
manner, some redness remaining for several 
months. With doses between 0.02 and 0.01 
mg. the infiltration resolves without open- 
ing externally. By the fourth or fifth week 
the Pirquet reaction becomes positive, sooner 
than is the case with the ingestion method. 
Although Calmette has shown that allergy 
and immunity are not necessarily parallel, 
such early appearance of a positive cutireac- 
tion suggests associated biological changes 
leading to immunity. The subjects so vac- 
cinated may be divided into two categories: 
(1) those definitely separated since birth or 
several weeks of age from contagious sur- 
roundings, and (2) those in the vicinity of a 
bacillary spitter or only recently separated. 
In the first case, two or more cutireactions, 
at weekly intervals, are carried out; in the 
second a month’s observation is deemed 
necessary, when if the tuberculin cutireaction 
is still negative vaccination is performed. 
From April, 1924, up to date (1928) this 
method has been used on 35 infants, a very 
limited number compared with the 600 and 
more vaccinated by ingestion. There have 
been 6 deaths among these, one of broncho- 
pneumonia complicating measles, 2 of con- 
vulsions suggesting meningitis, 2 of alimen- 
tary toxiinfections, and the sixth of broncho- 
pneumonia. The health of the others 
appears satisfactory, although mostly living 
in a tuberculous environment. In most 
cases the tuberculin cutireaction has become 
positive since vaccination. Conclusions: 
The innocuousness of BCG vaccine has been 
clearly shown and its effectiveness proved. 
Seven consecutive years of study confirm 
this opinion. The objections put forth are 
theoretical. Vaccinal ingestion does not 
affect growth or development, even in the 
case of premature children. The clinical 
histories and experimental facts do not sup- 
port the objection of possible return of 
virulence. Thus: /: Antituberculosis vac- 
cination by BCG of previously uncontami- 
nated subjects is quite inoffensive. 2: It 
may be carried out either perenterally or 
subcutaneously. 3: By the digestive tract 
the newborn receive 3 doses of 0.01 gm. 
BCG renewed at one and three years. 4: 
By the subcutaneous route, 0.01 to 0.02 mgm. 
are given, after a period of observation with 
at least 2 negative cutireactions at weekly 
intervals. 5: Isolation for a sufficient pe- 
riod following administration of the vaccine 
is recommended. 6: The results obtained 
during over six years’ observation, with con- 
firmatory tests in France and foreign coun- 
tries, warrant extending the method to 
threatened infants and those not threatened 


whose families ask for it, to adults, especially 
hospital attendants, exposed permanently 
to contamination, as yet free from infection, 
and to indigents from infected regions.— 
Sur la vaccination antituberculeuse du nour- 
risson par le BCG (1921-1928), B. Weill- 
Hallé and R. Turpin, Rev. d. 1. Tuberc., 
February, 1929, x, 9.—(A. P.) 


Use of BCG in Belgium.—In Belgium 
l'Institute Bacteriologique of the Univer- 
sity of Liege was authorized to prepare and 
distribute Calmette’s vaccine. In 1924 this 
service began to function for physicians in 
both Belgium and Luxembourg. By August 
1, 1928, 1,111 children had been vaccinated 
with BCG, and demands for it came from 
201 physicians, 14 maternity hospitals and 
the dispensaries affiliated with the Ligue 
Nationale Belge contre la Tuberculose. In 
1929 information was requested of the physi- 
cians as to the state of health of 506 children 
vaccinated from one to four years,—from 
August 1, 1924, to August 1, 1928. Two 
hundred and eighty-three sufficiently definite 
replies were received concerning children 
regularly followed by the physician. Among 
those vaccinated one to two years 55 had 
been brought up in contact with tubercle- 
bacillus carriers, 13 in contact with nonbacil- 
lary tuberculous persons, and 20 in a non- 
tuberculous environment. Among _ those 
vaccinated two to three years 63 had been 
brought up in contact with bacillary tubercu- 
lous persons, 21 with nonbacillary tubercu- 
lous persons, and 38 in a nontuberculous 
environment. Among those’ vaccinated 
three to four years before, 43 had been 
brought up in contact with bacillary tubercu- 
lous, 10 with nonbacillary tuberculous, and 
20 in a nontuberculous environment. The 
mortality from presumably tuberculous 
affections among all those in contact with 
bacillary tuberculous persons was less than 
2 per cent, and the nontuberculous mortality 
8 percent. The latter included such causes 
as athrepsia, congenital debility, ‘‘convul- 
sions,” gastroenteritis, pneumonia and the 
exanthematous infections. These results 
may be compared with the results of investi- 
gations made by Falloise among the families 
of bacillary tuberculous persons for the 
League, finding a 20 per cent mortality 
among contact infants under a year, and 
with the still higher mortality of 29 per cent 
gathered by the dispensaries for the Arron- 
dissement of Liége.—Le dispensaire anti- 
tuberculeux, J. Van Beneden, Rev. Belge d. 
l. Tuberc., March-April, 1929, xx, 77.— 


BCG.—Calmette answers some objections 
raised by Uhlenhuth and others concerning 
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the technique of application and the results 
from the use of BCG.—A. Calmette and C. 
Guérin, Deutsche med. Wchnschr., December 
27, 1929, lv, 2173.—( H. S. W.) 


Bacteriology of Pus from BCG Absces- 
ses.—It is well known that subcutaneous 
protection by BCG vaccine gives rise, in 
about 10 per cent of cases, according to 
statistics from the Villemin Dispensary, at 
Nancy, to small local lesional reactions de- 
scribed by Weill-Hallé and Turpin, consist- 
ing in the appearance, at the end of a variable 
number of days, of a small subcutaneous 
nodule the size of a pea at the site of injec- 
tion. These may develop in two ways: 
(1) retrogress or disappear without trace, or 
(2) increase, soften, fluctuate, and finally 
become true cold abscesses, curing quickly 
and detinitely after puncture and evacuation. 
This pus, aseptically withdrawn, has been 
the object of investigation. Despite the 
small dose of vaccine (about 0.01 mgm. or 
about 400,000 bacilli) it was thought that if 
BCG were recovered, some new experimental 
knowledge could be gathered as to its sta- 
bility and capacity for transmutation. In 
most instances 1.5 to 2 cc. of greenish pus 
were obtained and cultivated on ordinary 
gelatin and ascitic gelatin. The remainder 
was injected subcutaneously in the thigh of a 
guinea pig, each animal receiving a minimum 
of 1.5 cc. After a week’s incubation, in all 
but one case the culture tubes remained 
sterile; this one showed a white staphylo- 
coccus, probably an accidental contamina- 
tion. Microscopic examination showed acid- 
fast bacilli in only two cases, but if more 
material had been used and homogenized 
doubtless there would have been more. We 
can, however, state that the inoculated 
animals received these same acid-alcohol-fast 
bacilli and no others; hence their reactions 
would show if they were typical BCG, aviru- 
lent and incapable of tuberculization. None 
of the guinea pigs exhibited any symptoms 
and, in short, lived the same life as the con- 
trols. None of the necropsies showed any 
lesion of tuberculous appearance. As tothe 
thorax, there were no tubercles, pulmonary 
congestion or abnormal intertracheobron- 
chial nodes. Smears from the central parts 
of these nodes failed to show any acid-fast 
bacilli. Conclusions: 1: Subcutaneous in- 
jection of 0.01 mgm. of BCG may determine 
(in about 5 per cent of cases) a local reaction 
with the eventual formation of a small 
abscess which heals rapidly if punctured and 
evacuated. 2: By direct examination of the 
pus one may find acid-alcohol-fast bacilli 
but no other organisms. 3: Finally, these 
bacilli when reinjected into animals suscep- 
tible to Koch’s bacilliare incapable of causing 
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the development of tuberculous lesions jn 
them: hence they remain avirulent BCG 
It is therefore concluded that after two to 
four months’ habitation in a human organ- 
ism the BCG bacillus was incapable of re- 
covering tuberculogenic properties and 
that the purely local incidents which may 
occur have nothing to do with true tubercu- 
lous lesions.—Le pus des abscés consécutifs 
aux injections vaccinantes de BCG: son 
étude bactériologique et expérimentale, J. 
Parisot, L. Fernier and H. Saleur, Rev. d. |. 
Tuberc., February, 1929, x, 50.—(A. P.) 


Infantile Mortality in Tuberculous 
Environment.—It seemed desirable to com- 
pare the ordinary mortality under such con- 
ditions with that of infants vaccinated with 
BCG. First the mortality prior to 1921 
(before the period of prophylactic organiza- 
tion) is compared with that of 1924-1928 
The group selected comprises in part the 
old town of Nancy, the suburban villages, 
the industrial centre of Pompey Frouard, 
and that of Joeuf, to the Northeast, in the 
midst of a populous metallurgical basin. 
This is all included in the Department 
Meurthe-et-Moselle. In the period of obser- 
vation indicated (July 1, 1924—December 31, 
1927) there were 155 births. The children, 
all strictly supervised, have been in increas- 
ing proportion vaccinated with BCG. By 
July 1, 1928, there had occurred 32 deaths, 
of which 17 took place the first year, from 
all causes, or 10.96 percent. If to these 155 
births are added 221 children less than four 
years old July 1, 1924, we have a total of 
376, of which during the period mentioned 
(up to December 31, 1927) 45 died between 
birth and four years, or 11.96 per cent. 
Among 55 new-born children receiving BCG 
there were 7 deaths, 1 attributed to tubercu- 
losis, while among the nonvaccinated there 
were 14 deaths, 7 attributed to tuberculosis 
(or half the total). The following further 
statistics are cited: /: The 21 villages had at 
the census of 1926 a total of 51,802 inhabi- 
tants, and registered during the 1924-1928 
period 4,546 births “domiciliated,” of which 
443 died in their first year during the same 
period, or 9.74 per cent. The town of 
Nancy, during the same period, had a mean 
mortality of 11.3 per cent. Its population 
in 1926 was 108,439. The infantile mor- 
tality recorded prior to 1921 during the first 
year ina bacillary environment was consider- 
able, as Calmette found: 32.6 per cent for 
Paris, and 40, 60, and even 70 per cent for 
certain other districts or countries. For 
Meurthe-et-Moselle the mean figure was 18 
per cent but varied greatly with hygienic and 
social conditions. The maximum figures 
were just short of 26 per cent. Summary 
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and Conclusions: The tuberculosis mortality 
which formerly was so formidable for young 
children in a bacillary environment has, 
through the concerted development of anti- 
tuberculosis prophylaxis, notably retro- 
gressed. In Meurthe-et-Moselle it has in a 
few years fallen from 18 to 10 percent. In 
addition to direct prophylactic measures 
must be considered such indirect ones as the 
reduction of alcoholism and syphilis, im- 
proved alimentation and upbringing, etc. 
These are as important in relation to the 
tuberculous child as to others—*Mortalité 
infantile dans les milieux familiaux bacil- 
laires, J. Parisot and Saleur, Rev. d. 1. Tu- 
berc., February, 1929, x,45.—(A. P.) 


Haemorrhagic Diathesis in Tubercu- 
losis—It is a commonly accepted fact 
among clinicians that certain individuals 
suffering from tuberculosis show marked 
tendency to haemoptysis, while others with 
lesions pathologically similar do not bleed 
at any time during the course of the disease. 
It has been found that those showing haem- 
orrhagic propensities are often the victims 
of some latent blood dyscrasia. The find- 
ings are especially noteworthy in patients 
with copious and repeated haemorrhages, 
out of all proportion to the extent of the 
lesion. Fifty such individuals were chosen 
and studies were made to determine whether 
or not some blood dysfunction was present. 
The blood platelet count was below 200,000 
in 29 cases; above 250,000 in 14 cases; be- 
tween 200,000 and 250,000 in 7 cases. The 
bleeding time was longer than 4 minutes in 
12 cases. The coagulation time was normal 
in all cases but one, in which it was slightly 
increased. Retraction of the clot was poor in 
22 cases; fair in 12 cases; good in 15 cases; 
excellent in one case. Hess’s test was posi- 
tive in 10 cases. Koch’s test was positive 
in 5 cases. The hammer test (gentle per- 
cussion of the skin over superficially placed 
bones and noting appearance of subcutane- 
ous haemorrhage) was positive in 2 cases. 
A haemorrhagic diathesis is often a mani- 
festation of lowered resistance and is com- 
monly observed in many of the acute in- 
fectious diseases.—L’emogenia  acquista 
tubercolare, A. Rabino, Tubercolosi, March, 
1929, xxi, 105.—(U. E. Z.) 


Cellular Reactions in Tuberculosis.— 
In a previous experiment large mononuclear 
cells and polymorphonuclear leucocytes 
containing tubercle bacilli were observed 
within the peritoneal exudate in guinea pigs 
infected with tuberculosis. The question 
arose whether the mononuclear cells were 
actually the monocytes of Sabin and whether 
the phagocytosis of the tubercle bacilli by 


these cells and by the polymorphonuclear 
leucocytes necessarily involved only the 
dispersal of the organisms throughout the 
animal economy, or whether this phago- 
cytosis might not under some circumstances 
be a contributory cause to the destruction 
and elimination of the infecting bacteria, In 
fact, the possibility that under certain condi- 
tions phagocytosis by the polymorphonu- 
clear cells in particular might be the chief 
agency in decreasing the number of viable 
organisms could not be lightly dismissed. 
Consequently experiments were undertaken 
to disclose certain facts with reference to the 
occurrence and activity of these cells in 
animals infected with tuberculosis. As the 
allergic state determines in a large measure 
the course of infection with tuberculosis, the 
cellular reactions of the peritoneal exudate 
following intraperitoneal injections of viru- 
lent tubercle bacilli were determined in both 
allergic and nonreacting animals. A series 
of 18 matched guinea pigs were divided into 
three groups. One of the groups received 
subcutaneously 1 cc. of a fairly heavy sus- 
pension of tubercle bacilli of low grade viru- 
lence (RI). Approximately three months 
later 4 guinea pigs of this group, now allergic 
(2 having died of intercurrent infection) and 
the 6 guinea pigs of another normal group 
were inoculated intraperitoneally with a sus- 
pension of virulent tubercle bacilli (culture 
no. 571). Prior to the inoculation, examina-’ 
tions of the peritoneal exudate in all the 
animals were made, and these examinations 
were continued under standard conditions at 
suitable intervals following the inoculation. 
Both the vital-staining technique and smears 
stained by the Wright method were em- 
ployed. In the results recorded in the 
charts, values representing composite counts 
of the two methods are given. The changes 
in the nonallergic animal were as follows: 
Polymorphonuclear leucocytosis, monocy- 
tosis, a variable lymphocytosis with a per- 
sistent, though variable, monocytosis; and 
in the allergic animal: Polymorphonuclear 
leucocytosis, monocytosis accompanied by 
lymphocytosis, monocytosis, overshadowed 
by lymphocytosis. The response of the 
allergic animal differs from that of the non- 
allergic not so much in the quality of the 
cell response as in the quantity of cells to 
make their appearance and in the rapidity 
with which the reaction progresses through- 
out several stages. The rise in the number 
of the polymorphonuclear leucocytes and 
the lymphocytes is more abrupt and higher 
in the former than in the latter animal. In 
the case of the monocytes, however, although 
the initial rise is more rapid in the allergic 
animal, the level finally attained is generally 
higher in the nonallergic. In the above ex- 


periment no observations were made prior 
to twelve hours after the infecting dose had 
been given. Two additional animals were 
taken, one allergic and the other nonallergic, 
and each was inoculated intraperitoneally 
with a fairly heavy suspension of Ri tubercle 
bacilli, and the peritoneal exudate was with- 
drawn at varying intervals beginning ten 
minutes after injection. It was found that 
in the first hour none of the monocytes of 
the allergic animal ingested organisms, while 
in the nonallergic animal the bacilli were 
phagocytized during the period by both the 
monocytes and the polymorphonuclear leuco- 
cytes. However, in the allergic animal 80 
per cent of the polymorphonuclear leucocytes 
at the end of the first hour and 100 per cent 
at the end of the second hour had ingested 
tubercle bacilli, while the corresponding 
figures for the nonallergic animal were 16 
and 29 per cent respectively. To determine 
whether the phagocytosis by the polymor- 
phonuclear leucocyte resulted in a destruc- 
tion of the organisms, an allergic and a non- 
allergic animal, previously treated with 
aleuronat suspension intraperitoneally and 
having developed the characteristic peri- 
toneal reaction with leucocytosis, were in- 
oculated intraperitoneally with a suspension 
of R1 organisms. After two hours the 
animals were killed and the washings from 
the peritoneal cavity in various dilutions 
were seeded on Petrofi’s medium which con- 
tained no gentian violet. After four months’ 
incubation, growth was apparent in the lower 
dilutions but only in the tubes seeded with 
exudate dilutions from the nonallergic ani- 
mals. As only individual animals were used 
in the last two experiments the results are 
suggestive but not conclusive. Apparently 
the phagocytes from the normal animal are 
not as active in destroying bacilli as those 
from an allergic one. To determine whether 
variants of the tubercle bacillus would pro- 
duce a different cell picture an organism iso- 
lated from a child was “‘dissociated’”’ by the 
method of Petroff. Two distinct colony types 
were obtained, but on inoculation into nor- 
mal and allergic guinea pigs the cellular 
reaction was found the same for both. An 
attempt to determine the difference in the 
avidity with which the bacilli of the two 
types of colony would be phagocyted was 
made by the Wright opsonin method. When 
normal serum was utilized the amount of 
phagocytosis of the organisms of the R type 
was less than that of the organisms of the S 
type and the reverse was true when the op- 
sonizing sera were from tuberculous indi- 
viduals. Summary: The response of the 
peritoneal exudate depends primarily upon 
the allergic state of the animal. The differ- 
ences in such response lie in the quantitative 
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relationship of the various cell types involved 
as well as in the rapidity of the sequence of 
these reactions. The appearance of the 
polymorphonuclear leucocytes is not merely 
mechanistic in nature. They do not collect 
at the site of the tuberculous process solely 
because tissue has been injured, but this 
type of cell has in tuberculosis as definite a 
function to perform as in any purely pyogenic 
disease. From the data presented the func. 
tion seems associated with the destruction of 
or the inhibition of the growth of, tubercle 
bacilli, certainly of the less virulent forms, 
The reactivity of the tuberculous animal to 
the less virulent forms of tubercle bacilli 
seems to be increased, while the reactivity to 
the virulent form remains unchanged.— 
Some Cellular Reactions and Immunity in 
Tuberculosis, M. B. Sherwood, J. Immunol., 
December, 1929, xvii, 481.—(J. S. W.) 


Hilar Reactions and Pulmonary Tu- 
berculosis.—Infection by the tubercle 
bacillus, whatever the portal of entry, always 
results in the tuberculization of the tracheo- 
bronchial lymph nodes. Adolescent or adult 
pulmonary tuberculosis is of hilar origin 
and is first manifested by a tuberculous hilar 
or perihilar inflammation. Following the 
tuberculous tracheobronchial periadenitis, 
retrograde subpleural or perivascular lym- 
phatic extension occurs. The involvement 
of the lymphatic system gives rise to tuber- 
culous lesions of the pleura, intraparenchy- 
matous tuberculous lymphoid deposits and 
alveolar or bronchial tubercles. The local- 
ization of pulmonary tuberculosis in the 
apices is purely a clinical finding and merely 
indicates the period when auscultatory signs 
are present. Anatomically, pulmonary tu- 
berculosis arises at the hilum and its spread 
begins at this point.—Les réactions hilaires 
commes point de départ de la tuberculose pul- 
monaire, J. Caussimon, Prog. Méd., January 
19, 1929, no. 3, 101—(U. E. Z.) 


Paralytic Disease in Guinea Pigs Due 
to Tubercle Bacillus.—In a series of 
tuberculous guinea pigs this disease-complex 
made its appearance abruptly when the 
animals had been injected two months, and 
after new cases had developed for a period of 
about ten days it disappeared equally as 
abruptly. The most obvious possibility was 
that it was a tuberculous meningitis, as the 
symptoms bore a close resemblance to those 
of experimental tuberculous meningitis in 
rabbits and dogs. To rule out the possibil- 
ity of superimposed infectious disease of the 
central nervous system not due to tubercle 
bacilli the disease was maintained for study 
by serial passage in guinea pigs. This was 
accomplished by the intracerebral injection of 
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emulsions of brain from animals showing 
the paralyses. Three possibilities besides 
tuberculosis had to be considered: (1) infec- 
tion with the filterable virus causing Roe- 
mer’s guinea pig paralysis; (2) infection 
with a low-grade herpes virus since the cul- 
ture of tubercle bacilli used in the experiment 
had been recently isolated from human 
sputum; and (3) infection with some visible 
organism other than the tubercle bacillus. 
The general plan followed was to remove the 
brain under aseptic precautions from a 
paralyzed guinea pig and to inject 0.1 cc. of 
a 10 per cent emulsion of the brain into a 
trephined normal animal. The disease was 
maintained in this way through 9 successive 
groups of guinea pigs and the clinical picture 
remained in. all essential details the same 
throughout. The incubation period varied 
from 8 to 27 days, shortening at each succes- 
sive passage, but remarkably constant for the 
animals of each group. The first symptoms 
of the disease noticed were a listlessness, 
a roughened fur and some faulty codrdina- 
tion. The last soon became marked and was 
most noticeable in the hind-quarters. Other 
symptoms referable to the central nervous 
system that were frequently present were 
hyperaesthesia, a tendency to move in circles, 
marked tremor of the head, and a tendency 
to torticollis. These were followed very 
soon by a definite posterior paralysis, spastic 
at first but later flaccid. Except for the day 
of inoculation, the animal appeared bright 
and alert even when there was complete 
posterior paralysis. As a rule, after three to 
four days of paralysis, the animal suddenly 
became worse, and usually death ensued in 
twenty-four hours. No animal in the series 
that was inoculated with a fresh brain emul- 
sion from either a “spontaneous” or an ex- 
perimental case was immune to infection. 
In animals in which the condition had been 
induced by intracerebral injection of brain 
emulsion from a previous case a few macro- 
scopic changes were consistently found at 
autopsy. On opening the calvarium an ex- 
cess of cerebrospinal fluid was always en- 
countered. This was usually slightly tur- 
bid. Nothing abnormal was evident in the 
brain itself and rarely the meninges were ad- 
herent. There were no gross lesions in the 
cord. Outside the central nervous system 
the spleen was the only organ affected. 
This was usually somewhat enlarged and 
studded with hyperplastic follicles. Micro- 
scopic examination of brain sections showed 
a great abundance of acid-fast bacilli in the 
thickened pia mater but none elsewhere. 
The condition was found to be a true men- 
ingitis, with some extension into the enceph- 
alon, but only along the line of the larger 
blood-vessels. The exudate consisted chiefly 
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of large mononuclear cells. Necroses were 
lacking and giant cells and definite tubercle 
formation were not seen. In the first of the 
brain emulsions tubercle bacilli could easily 
be demonstrated by the Gabbet method but 
in material from later passages this was no 
longer possible. Cultures of the brain emul- 
sion on Dorset’s egg medium regularly 
yielded typical tubercle bacilli. Cultures in 
a modified Noguchi leptospira medium 
showed a pleomorphic gram-negative bacillus 
in the upper growth. This was non-acid- 
fast by the ordinary Ziehl-Neelsen technique, 
but when decolorized after the method of 
Gabbet showed some acid-fast forms. The 
granular sediment (lower growth) was en- 
tirely non-acid-fast. After three passages 
on this medium guinea pigs were inoculated 
intracerebrally, some with the upper and 
others with the lower growth from one of 
these cultures. All developed the typical 
posterior paralysis with its accompanying 
symptoms. Animals inoculated subcutane- 
ously with the upper portion of the culture 
shortly developed discharging nodes at the 
site of the inoculation and in the caseous 
material occurred organisms similar to those 
grown in the Noguchi media. Autopsy of 
these animals two months later revealed the 
presence of lesions typically encountered in 
guinea-pig tuberculosis. The Noguchi- 
medium organism was obviously a tubercle 
bacillus despite its atypical staining reac- 
tions. Two rabbits were inoculated with 
brain emulsion to determine whether the 
authors were dealing with a mild form of 
herpes encephalitis, or with Roemer’s virus, 
which is described as specific for guinea pigs. 
The animals developed paralytic symptoms 
similar to those encountered in the guinea 
pigs. There was nothing in their disease 
to suggest herpes encephalitis. Brain emul- 
sions from these animals injected intracere- 
brally produced the disease in a second series 
of rabbits. Five Berkefeld-N filtrates of 
brain emulsions from experimentally infected 
guinea pigs failed to produce the disease 
when injected intracerebrally into 16 guinea 
pigsand1 rabbit. Summary: The data pre- 
sented above indicate the condition to be a 
true tuberculous meningitis produced by a 
strain of tubercle bacilli, possessing certain 
atypical staining properties when grown in 
a modified Noguchi medium. The organ- 
ism failed to pass a Berkefeld filter.—A 
Paralytic Disease of Guinea Pigs due to the 
Tubercle Bacillus, R. E. Shope and P. A. 
Lewis, J. Exper. Med., September 1, 1929, 1, 
365.—(J. S. W.) 


Cultural and Staining Reactions of 
Paralysis-Producing Bacillus.—The strain 
of tubercle bacillus producing paralysis in 
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guinea pigs was isolated from the sputum of 
a colored adult with chronic pulmonary 
tuberculosis. The sputum showed many 
acid-fast bacilli by the Gabbet method. It 
was inoculated into guinea pigs, and cultures 
on Dorset’s egg medium were made from the 
spleens of several of these animals. A sub- 
culture of this medium was used for inocu- 
lating the series of animals referred to in the 
preceding paper. The culture in question 
was apparently of the human type and was 
acid-fast, except that after decolorization by 
30 per cent nitric acid, followed by alcohol, 
counterstaining with Loeffler’s methylene 
blue showed a few blue-staining rods. When 
cases of paralysis appeared in the series of 
guinea pigs inoculated with this strain, a 
series of transfers was done from animal to 
animal by direct intracerebral inoculation 
of brain emulsion, as previously described. 
In the first emulsions made, bacilli were 
easily demonstrated by the Gabbet method, 
but in material used for later passages this 
was no longer possible. Paraffin sections 
showed an abundance of acid-fast bacilli in 
the pia mater of the affected brains, but 
none elsewhere. Cultures of the brain emul- 
sions on Dorset’s egg and other media usually 
resulted in a typical growth of tubercle 
bacilli. The cultures of special interest, 
however, were made on a modified Noguchi 
leptospira medium. Ordinary nutrient dex- 
trose-agar was diluted 1 + 8 with distilled 
water, boiled, cooled to 50°C., and 10 per 
cent of sterile guinea-pig serum was added. 
After thorough mixing the medium was 
immediately tubed in long narrow culture- 
tubes (200 x 13 mm.). Portions of the cere- 
bral emulsions were planted on these tubes, 
using a long capillary pipette in such a way 
as to form a thin streak from the bottom of 
the tube to the top along one side near the 
glass, with a small extra deposit on the upper 
surface of the semisolid medium. These 
plants were incubated at 37.5°C. in a moist 
thermostat for several months. The major- 
ity of the tubes showed the gradual develop- 
ment of a faint cloud in the upper 10 mm. 
of the medium. This eventually became 
coarsely granular. It could be transferred 
to other tubes and developed the same 
appearance. Exceptional tubes showed a 
faint haze toward the bottom with a clear 
intermediate zone. Smears of the growth 
when fixed with methyl alcohol and stained 
with Loeffler’s methylene blue, using heat 
to the point of steaming, showed rather 
definite, faintly staining, thin, small bacilli. 
These bacilli were always gram-negative. 
When the culture material was introduced 
subcutaneously into guinea pigs, lesions of 
the lymph nodes were produced, and autopsy 
of the animals two months later showed the 
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presence of lesions typical of guinea-pig 
tuberculosis. This made it evident that the 
organism grown in the Noguchi medium was 
a tubercle bacillus. Further study of the 
staining qualities of the bacilli grown on the 
semisolid medium revealed the following 
points: If the heat-fixed preparations were 
stained with carbol-fuchsin in the usual 
manner and decolorized by acid and alcohol 
separately it was found that 30 per cent 
nitric acid and 20 per cent sulphuric acid 
decolorized many but not all of the bacilli, 
The slightest application of alcohol, how- 
ever, after these strengths of mineral acid 
removed all the stain. Even though much 
weaker mineral acids were used—S per cent 
sulphuric, 3 per cent of either nitric or hydro- 
chloric—alcohol later removed all the stain. 
If the gram stain was employed according to 
the general plan of the Much method, with 
some modifications the bacilli retained the 
stain. The essential feature of this method 
is that the gentian violet is phenolized (2 per 
cent) and the stain when applied is heated. 
The iodin treatment is also prolonged and 
decolorization is done with equal parts of 
acetone and absolute alcohol. Under these 
conditions all of the bacilli retain the gram 
stain. It has become a dogma in America 
that if a bacterium, after staining with car- 
bol-fuchsin, will not withstand decoloriza- 
tion by 30 per cent nitric acid, followed by 
alcohol, it is not a tubercle bacillus. In 
Germany a bacterium to qualify as a tubercle 
bacillus must resist decolorization with 3 
per cent hydrochloric acid in 70 per cent 
alcohol. The culture meets other classical 
requirements to the extent that it produces 
disease of the characteristic sort in animals, 
that the bacilli in fixed tissues resist decolor- 
ization, and that the cultures on Dorset’s 
egg medium present typical characteristics. 
We are concerned with a bacterium which is 
moderately acid-fast, not alcohol-fast at all, 
and in which the particular method of fixa- 
tion influences the result in ways not pre- 
viously recognized. From the above it is 
concluded that Much, and those who have 
followed him, are right in their contention 
that the tubercle bacillus may at times be 
positive to gram stain and demonstrable by 
means of it, yet negative to the Ziehl-Neel- 
sen method rigidly applied.— The Cvitural 
and Staining Reactions of a Strain of the 
Tubercle Bacillus Producing Paralysis in 
Guinea Pigs, P. A. Lewis and R. E. Shope, 
J. Exper. Med., September 1, 1929, 1, 371.— 
oS 


Fate of Tubercle Bacilliin Reinfected 
Rabbits.—In a previous study cultural 
methods were used to determine the fate of 
both human and bovine tubercle bacilliin the 
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organs of intravenously infected normal 
rabbits. In general it was shown that both 
types of bacilli at first multiply in all the 
organs, the human more rapidly than the 
bovine. Later the faster-growing human 
bacilli are more or less destroyed whereas the 
bovine bacilli, although ultimately destroyed 
in the liver, spleen and bone marrow, con- 
tinue to grow in the lung and kidney without 
effective opposition until the death of the 
animal. Thus it would appear that as a 
result of the growth of both types of bacilli 
in the rabbit some change which destroys 
the bacilli takes place in the body. One 
would expect that after such a change has 
once been brought about the introduction of 
fresh tubercle bacilli from without would be 
followed by immediate destruction without 
any preliminary growth. To test this hypoth- 
esis, and to ascertain the fate of tubercle 
bacilli in the organs of reinfected rabbits, the 
following experiments were performed: A 
series of rabbits was inoculated intravenously 
with 0.001 mgm. of a human strain of 
tubercle bacilli per kg. of body weight. Six 
months later these rabbits were given intra- 
venously a reinfecting dose of 0.01 mgm. of 
the same strain of human tubercle bacilli. 
Another series of rabbits was similarly in- 
fected with the human strain and reinfected 
with a bovine strain in the same quantities 
and by the same route. At the same time 
two series of normal rabbits were injected 
intravenously with 0.01 mgm. of the same 
strains used for reinfection, one with the 
human and the other with the bovine bacilli. 
At intervals of one day, one, two, four and 
six weeks and two months, equal amounts by 
weight of suspension of ground lung, liver, 
spleen, kidney and bone-marrow in varying 
dilutions were seeded on Dorset’s and Pe- 
troff’s media both directly and after sodium- 
hydroxide treatment. The number of colo- 
nies of tubercle bacilli appearing on each tube 
was repeatedly determined, the final readings 
being made after three months’ incubation. 
The findings are reported for each organ in 
the form of tables in which the number of 
colonies both for the infected and the rein- 
fected are arranged side by side for compari- 
son. The general pathological findings for 
each animal are also noted. Results: 1: In 
the presence of a certain amount of residual 
primary lesions, human or bovine tubercle 
bacilli of reinfection were destroyed in all 
the organs of rabbits without any preliminary 
multiplication. This destruction was not 
quite complete; a few organisms persisted 
even two months after infection. 2: No 
macroscopic tuberculous lesions due to rein- 
fection developed in these rabbits. 3: With 
practical disappearance of the primary lesions 
and their enclosed organisms, restricted 
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multiplication of the bovine bacillus of rein- 
fection took place but not the extensive 
growth of the virus observed in rabbits after 
a primary infection. 4: In these rabbits 
slight tuberculous lesions developed as com- 
pared with the massive tuberculosis of 
primarily infected rabbits. 5: The human 
tubercle bacillus of reinfection did not multi- 
ply at all, nor did it cause any lesions, even 
when the lesions of the primary infection 
had almost disappeared. 6: Although the 
rabbit destroys efficiently considerable quan- 
tities of bovine tubercle bacilli of reinfection 
introduced from without it may harbor in- 
numerable human bacilli in the residual 
primary lesions of the lung and kidney.— 
The Fate of Tubercle Bacilli in the Organs 
of Reinfected Rabbits, M. B. Lurie, J. Exper. 
Med., December 1, 1929, 1, 747.—(J. S. W.) 


Tubercle Bacilli in Faeces.—Unless 
tubercle bacilli are found, a positive diag- 
nosis of tuberculosis cannot be made. In 
patients with sputum negative for tubercle 
bacilli, examination of the blood for their 
presence is often of no avail. Some observ- 
ers have found tubercle bacilli in the faeces 
of all patients presenting a positive sputum. 
In patients whose pulmonary lesions have 
undergone retrograde changes and who no 
longer cough or expectorate, examination of 
the faeces offers another means of verifying 
the quiescence of the lesion. This method is 
of greatest value in small children and infants 
who cannot expectorate. It is also of value 
in patients who will not cough for legal or 
other reasons.—Importanza della ricerca del 
bacillo di Koch nelle feci, M. Mazzucato, 
Tubercolosi, xviii, April 1928, 135.—(U. 
Z.) 


Tuberculin Type of Sensitization with 
Egg-White.—In certain previous studies 
the author has shown that guinea pigs in- 
fected with tuberculosis and treated with 
various protein substances (egg-white, horse- 
serum, timothy pollen, etc.) develop a skin 
sensitiveness similar to the tuberculin sensi- 
tiveness. In the present paper several 
methods are described for producing a tuber- 
culin type of sensitiveness with egg-white in 
tuberculous guinea pigs. The different 
methods have this in common, that an ex- 
tensive local lesion is produced, usually with 
pronounced inflammatory reaction, and the 
egg-white is introduced into thelesions. The 
injection of killed tubercle bacilli into the 
tuberculous lesions previous to the egg-white 
sensitizing injection is a favorite method. 
The guinea pigs are infected in both groins 
with moderate amounts of virulent tubercle 
bacilli. When the local lesions begin to 
swell these are injected twice with killed 


108 


tubercle bacilliin saline suspension. In this 
way a very hard swelling is obtained, with 
more or less inflammatory reaction in the 
surrounding tissues. Three or four days 
later 0.1 cc. of a 1:50 egg-white dilution, 
containing 0.5 mgm. of killed tubercle bacilli, 
is injected first in one lesion and the next 
day inthe other. The results were no better 
with living than with killed bacteria. The 
subcutaneous injection of the egg-white did 
not sensitize. When using an avirulent 
strain of tubercle bacilli (R1) the guinea pigs 
are injected twice in the groins with a rather 
heavy emulsion. When a hard swelling 
appears this is injected with 0.1 cc. of a 1:50 
dilution of egg-white without the addition of 
killed tubercle bacilli. The guinea pigs thus 
treated will even give the tuberculin type of 
sensitiveness when the egg-white is injected 
intravenously. When it is necessary to use 
killed tubercle bacilli for the preparation of 
the animals, this may be done by first in- 
jecting the dead bacteria intraperitoneally 
and a few days later the same dose of bac- 
teria with the addition of a small dose of egg- 
white, or with a large dose of coagulated and 
finely ground egg-white. In guinea pigs 
treated in this way the omentum is trans- 
formed to a large tumor, adherent to the 
peritoneum and intestines and containing 
tissue similar to a true tuberculosis lesion. 
The killed-tubercle-bacillus emulsion, used 
for injecting the ground nodes, is prepared 
by immersing thin tubes of the emulsion in 
boiling water for two minutes. To inject 
egg-white into the lesion a small hole is cut 
through the skin with a pointed knife. This 
has the advantage that it is possible to see 
that the injection is made into the lesion, and 
if some of the injected fluid comes back, it 
can be wiped off and does not diffuse into the 
subcutaneous tissue. White guinea pigs, 
preferably males, weighing at least 450 gm., 
and usually more than 500 gm., were used.— 
The Technic of Producing the Tuberculin 
Tvpe of Sensitization with Egg White in 
Tuberculous Guinea Pigs, L. Dienes, J. 
Immunol., December, 1929, xvii, 531.— 
(J. S. W.) 


Anaphylaxis with Carbohydrate Anti- 
gen of Tubercle Bacillus.—In 1927, Tom- 
csik, working with the carbohydrate (the so 
called specific soluble substance or partial 
antigen) of B. lactis aerogenes, showed that 
guinea pigs passively sensitized with homol- 
ogous antiserum died acutely when injected 
with the specific soluble substance. These 
observations were extended by Tomcsik and 
Kurotchkin to include the carbohydrate 
obtained from the pneumobacillus and yeast. 
In 1929 Avery and Tillet produced with the 
specific carbohydrate of the pneumococcus 
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anaphylactic shock in guinea pigs treated 
with antipneumococcus rabbit sera corre. 
sponding to types I, II and III. The type 
specificity of the carbohydrate held rigidly 
in its anaphylactic réle. It thus appears 
probable that in every case, in which a 
specific carbohydrate can be obtained from 
a complete antigen complex capable of pro- 
ducing antibodies i vivo, anaphylactic shock 
can be elicited under suitable conditions by 
means of the partial antigen. The experi- 
ments reported in the present paper were de- 
signed to confirm this hypothesis with regard 
to the carbohydrate of the tubercle bacillus, 
The specific carbohydrate used in this work 
was derived according to the process of 
Mueller from O. T. produced by a human 
strain (H37 Saranac) grown on a synthetic 
medium. It does not give a skin test in 
tuberculous animals or animals rendered 
hypersensitive to tuberculin by injection of 
killed tubercle bacilli. It gives a ring test 
with the homologous antiserum in a dilution 
of 1:2,000,000. Two milligrams of this 
substance invariably produced anaphylactic 
shock, often lethal, in guinea pigs passively 
sensitized with serum from rabbits treated 
with dead tubercle bacilli. The same shock- 
ing dose of the carbohydrate substance also 
produced acute lethal shock in guinea pigs 
actively sensitized with heat-killed tubercle 
bacilli. The uteri of guinea pigs, both 
actively and passively sensitized, gave typi- 
cal reactions when the carbohydrate sub- 
stance was added to the bath. The highest 
dilution employed gave a reaction in 
1:100,000. Simultaneously with the deter- 
mination of these facts it was possible to 
observe the effect of anaphylactic desensiti- 
zation on the allergic reaction in those 
animals which suffered acute sublethal 
shock. By injections of 0.1 cc. of 10 per cent 
O. T. intracutaneously, before and after the 
shocking dose was given, any diminution of 
the skin lesion could be nicely perceived. 
The acute shock was found not to influence 
the intensity of the cutaneous response as 
indicated by the subsequent test with O. T. 
None of the guinea pigs passively sensitized 
with antituberculosis rabbit serum showed 
a positive skin test when tested with O. T. 
This is an indication that the anaphylactic 
mechanism is totally distinct from the phe- 
nomenon of skin allergy. The question 
naturally arises whether the instances of fatal 
shock reported were caused by the specific 
carbohydrate itself or a protein impurity, 
and whether actual anaphylactic shock had 
been produced according to the criteria of 
Wells. Since the specific polysaccharide 
contains 0.3 per cent nitrogen, it would seem 
theoretically impossible to exclude the par- 
ticipation of a protein in the reaction, but 
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this is exceedingly unlikely if we consider the 
small amount of protein represented by the 
lethal dose of 2 mgm. of carbohydrate. If 
all the nitrogen present be taken as included 
in protein, the latter would weigh about 
0.0375 mgm. According to Wells, the mini- 
mal lethal dose of purified protein is about 
one-twentieth or one-tenth of a milligram. 
The process of purification, however, as well 
as the failure to obtain any qualitative tests 
for protein make it highly improbable that 
the nitrogen present represents a whole pro- 
tein or even any of its higher derivatives. It 
seems reasonably certain that the substance 
responsible for acute death is of the nature 
of a carbohydrate. All but one of Wells’s 
criteria for true anaphylaxis have been met 
in these experiments. The criterion that 
passive transfer of sensitization be possible 
was done only with rabbit serum, not with 
the homologous serum of the sensitized 
animal. Nevertheless it seems fairly assured 
that true anaphylaxis can be produced by 
the specific carbohydrate of the tubercle 
bacillus—Anaphylactic Shock with the Par- 
tial Antigen of the Tubercle Bacillus, J. T. 
Enders, J. Exper. Med., December 1, 1929, 
1, 777.—(J. S. W.) 


Sensitiveness of Guinea Pigs to Tuber- 
culin.—In a previous paper it was demon- 
strated that young guinea pigs infected with 
tubercle bacilli show slight if any skin reac- 
tion to a watery extract of tubercle bacilli. 
In the following experiments the toxicity of 
Old Tuberculin for young tuberculous guinea 
pigs was determined. One or two days after 
birth 27 guinea pigs were infected subcutane- 
ously with 1 mgm. of virulent human tubercle 
bacilli. From twenty-five to thirty-one days 
later they were injected intraperitoneally 
with 0.3, 0.6 or 1.22 cc. of a 1:5 dilution of 
Old Tuberculin. The intracutaneous test 
was given to 15 guinea pigs with 0.1 cc. of 
tuberculin diluted 1:10. Similar experi- 
ments were made on 28 adult guinea pigs 
weighing from 400 to 450 gm. Of these 12 
were given intracutaneous tests. The results 
showed that young tuberculous guinea pigs 
are sensitive to the toxic action of tuberculin 
and that the lethal dose is smaller (5 cc. of a 
1:5 dilution, in comparison with 22 cc.). Of 
the 15 young tuberculous guinea pigs 9 did 
not react to the intracutaneous test; 4 reacted 
with slight swelling that disappeared in two 
days; 2 reacted with redness, swelling and 
oedema. All 12 of the adult guinea pigs 
reacted to tuberculin. The observed lack of 
sensitiveness of the skin of young infants to 
irritants, the work of Valtis, and the experi- 
ments reported here suggest that the mecha- 
nism of sensitiveness to tuberculin is com- 
pletely developed in young guinea pigs, and 
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that the dermal reaction is obscured by some 
physiological and anatomical condition of 
the skin in the young animal. But this 
conclusion cannot be drawn because it cannot 
be said positively, even of adult guinea pigs, 
that the same mechanism is operative in the 
systemic and in the skin reactions.—The 
Sensitiveness of Tuberculous Guinea Pigs 
One Month Old to the Toxicity of Tuberculin. 
J. Freund, J. Immunol., November, 1929, xvii, 
465.—(F. G. P.) 


Tuberculin Allergy and Antitubercu- 
losis Immunity.—In 1903 Pirquet gave the 
term allergy to the phenomena of altered 
reaction of the tuberculous to tuberculin and 
of the anaphylactic to serum. This was the 
first of a series of studies which resulted in 
the skin reaction. To give a positive reac- 
tion it is not necessary to have a Clinical 
lesion, as a mere infection is sufficient. On 
the other hand, a nonreactor or a patient in a 
state of anergy is not necessarily free from 
a bacillary lesion. Some animals, such as 
different species of monkeys, are only slightly 
sensitive to tuberculin locally when they are 
infected with tuberculosis. At times young 
guinea pigs and young children may not 
react, so that it is evident that a subject can 
be infected by tubercle bacilli (cr even be a 
carrier of a latent tuberculous lesion or on 
the way to curing a lesion) without present- 
ing the least tuberculin allergy. Antituber- 
culosis immunity has very particular char- 
acteristics. It is followed by a mixed state 
of hypersensitiveness or allergy, toward the 
specific proteins produced by this germ and 
an intolerance to reinfection. This intoler- 
ance to reinfection is what determines the 
“phenomenon of Koch” and is antitubercu- 
losis immunity. This immunity may be 
established long before the appearance of 
tuberculin allergy or it may disappear long 
after the latter has ceased to exist. Conse- 
quently, antituberculosis immunity and 
tuberculin allergy are two states, distinct 
and independent, of the organisms infected 
by the bacillus of Koch or vaccinated by the 
BCG. Immunity may be present without 
allergy. The experimental and clinical proofs 
for this statement are cited. During the first 
days of life the intestinal epithelial cells 
are entirely protoplasmic. Mucus does not 
appear in them until the end of the tenth to 
fifteenth day. That is why the permeability 
of the intestinal wall is so great for microbes 
and albuminoid substances (toxins or anti- 
toxins), and this fact forms the basis for the 
prophylactic inoculation of BCG by mouth 
during the first days of life. It produces an 
immunity but there may be no allergy. The 
absence of tuberculin reactions has led many 
pediatricians to question this immunity. To 
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prove the presence of the latter the reduced 
mortality from tuberculosis in 150,000 vaccin- 
ated children in France alone is cited. Also 
the autopsies, carefully performed, with ex- 
perimental control, on more than 200 chil- 
dren who, after being vaccinated with BCG 
routinely, have later died of diverse condi- 
tions, have shown not only total absence of 
suspicious tuberculous lesions, but also the 
appearance of acid-fast bacilli in the lymph 
nodes. These bacilli have been identified as 
BCG, and they have been shown to be de- 
prived of all virulence for guinea pigs. It is 
probable that if vaccinated children were 
skin-tested every month or every two months, 
preferably by the intracutaneous method, 
most of them would give a positive reaction 
at a given time. This reaction may be only 
transitory. Infection by virulent bacilli 
results in true tubercle formation with case- 
ous centres, whereas with BCG it does not 
pass the stage of giant cells, or granulation 
grise, which may be indispensable for the 
production of tuberculin allergy. BCG given 
in large single doses into a lymph node or 
hypodermically, creates immediately a follicu- 
lar lesion, provokes the formation of giant 
cells (which are absorbed and disappear 
later), and soon causes to appear, at the same 
time as the products of cellular reaction 
(mixed cellulobacillary proteins and anti- 
bodies), tuberculin allergy. While anti- 
tuberculosis immunity may exist with allergy 
it is true that the only evidence of bacillary 
infection is the presence of allergy. Because 
of this, it is desirable to have patients allergic, 
and therefore Calmette proposes to examine 
at the end of the first, fifth, seventh, fifteenth 
and twentieth years those patients who were 
given BCG by mouth. If the tuberculin 
skin reaction is not present at these times, 
he proposes to revive it or produce it by the 
subcutaneous injection of 20 mgm. of BCG. 
This small dose is tolerated without the least 
danger or reaction and it is sufficient to pro- 
voke or reproduce tuberculin allergy and will 
therefore indicate the presence of tuberculin 
immunity. This work is, of course, still in 
the experimental stage, and only time can 
positively affirm or deny _ it.—Allergie 
tuberculinique et tmmunite anti-tuberculeuse, 
A. Calmette, Ann. d. Méd., April, 1929, xxv, 
293.—(B. T. McM). 


Cholesterol Agglutination Reaction in 
Tuberculosis.—Serum reactions have been 
used to a varying extent in the diagnosis of 
tuberculosis for more than thirty years. 
Complement fixation was used to a moderate 
extent some ten years ago and modifications 
of the technique are still being worked with, 
especially those of Besredka, Wassermann, 
Stimson and Wadsworth. However its 
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reliability has yet to be demonstrated by 

experience. Precipitin reactions have been 

described as far back as 1904, but the only 

approach to a practical application is, or 

may be, that of Doan, who used a lipoid 

extract. Agglutination of tubercle bacilli by 

specific antisera was first recorded by Arloing 

in 1898, later by Koch in 1901. No satis 

factory clinical method has resulted. The 

Vernes resorcin reaction is nonspecific in 

character and positives occur with other 
diseases than tuberculosis; hence, though 

considerably used in France, its value relates 
rather to “activity” determination. About 
two years ago Hinton, while working with 

bacterial lipoids in syphilis, observed that 
the serum of tuberculous patients agglutin- 

ated particles of cholesterol suspended in a 
mixture of glycerol, hypertonic salt solution 

and the alcoholic extract of ether-insoluble 
residue of an unknown strain of dried tuber- 
cle bacilli, while the serum of nontuberculous 
individuals did not. On the basis of this 
observation he obtained three strains of 
tubercle bacilli, H37, R1 and BCG, from the 
Trudeau Sanatorium, the Metropolitan Life 
Insurance Company Sanatorium, the Patho- 
logical Department of the University of 
Chicago, and the Biological Laboratories of 
H. K. Mulford Company. These were 
grown on two synthetic liquid media, that 
of Sauton and of Long. After about two 
months’ growth the media were filtered off, 
the bacilli washed with distilled water, and 
placed, moist, in an incubator at 56°C. for 
several days. They were then kept in glass- 
stoppered bottles about four months and then 
treated by the method of Neymann and 
Gager for preparing Wassermann antigens. 
This consists in separate ether extraction (8 
volumes ether to 1 part by weight of bacilli) 
four times, with shaking for 10 minutes dur- 
ing each. Finally the ether-insoluble residue 
was extracted with 95 per cent alcohol, 5 
volumes. This lasted for 3 days, with occa- 
sional vigorous shaking, at room temperature. 
After trying various proportions experi- 
mentally the proportion of one part of the 
alcoholic extract of the ether-insoluble residue 
to nine of a 0.7 per cent alcoholic solution of 
cholesterol was selected as giving the best 
results. One part of this mixture was added 
to two of a 5 per cent aqueous sodium chlo- 
ride solution and shaken vigorously. Twelve 
more parts of the latter were then added and 
the whole shaken. Finally 15 parts of 50 
per cent neutral redistilled glycerine were 
added and the whole quickly shaken. This 
mixture is referred to as a glycerinated in- 
dicator, of which only enough is prepared for 
each day’s experiments. Technique of 
Test: Into 3 agglutination tubes are pipetted 
0.1, 0.3, and 0.5 cc. of serum. (These tubes 
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are 10 mm. in diameter and 100 mm. in 
length.) To each is added 0.5 cc. of the 
glycerinated indicator described. They are 
then well shaken in the rack, incubated over- 
night at 37°C., and the results noted. Sera 
from nontuberculous individuals produce no 
change or at most a slight scummy meniscus. 
Sera from known tuberculous individuals 
produce a definite agglutination of the 
cholesterol particles into clumps, with clear- 
ing of the fluid. In weaker reactions the 
clearing and clumping are less marked. At 
times tuberculous sera react differently with 
extracts from the three strains. Results: 
Out of 18 sputum-positive cases at the Bos- 
ton Tuberculosis Sanatorium the agglutina- 
tion reaction was positive in 16 and doubtful 
in2. Out of 107 presumably nontuberculous 
cases at the Boston Lying-In Hospital, 2 
showed a positive agglutination. In one of 
these tuberculosis had previously been sus- 
pected and in any event 2 per cent is not 
altogether unexpected among presumably 
nontuberculous individuals. Summary and 
Conclusions: An accurate diagnosis of so 
called clinical tuberculosis requiring treat- 
ment is often extremely difficult. The avail- 
ability of any laboratory method must 
ultimately rest on a careful clinical investiga- 
tion which requires organized codperation 
and this is difficult to effect. However, such 
an investigation is about to begin at one of 
the better organized Boston Hospitals. So 
far as known the method here described and 
used is quite novel.—Cholesterol A gglutina- 
tion Reaction in Tuberculosis, W. A. Hinton 
and G. O. Stuart, New England J. M., Feb- 
ruary 13, 1930, ccit, 327.—(A. P.) 


Calcium Exchange in Pulmonary 
Tubereulosis.—Of all mineral elements cal- 
cium has undergone the most investigation 
in tuberculosis and is still the subject of 
ardent polemics and numerous publications. 
The entire subject is here reviewed in a 
general way. J: Decalcification: Recent in- 
vestigations carried out with scientific pre- 
cision have modified previously accepted 
ideas on calcium exchange. Marcel Labbé 
last year devoted one of his pathological 
lectures to the réle of calcium in tubercu- 
losis and some of his passages are cited, 
especially his statement that “the dogma of 
decalcification, which has been accepted and 
tuled tuberculosis therapeusis for many 
years is to-day upset.” He goes on to say 
that Boyer in 1869 mentioned decalcification 
of the lung in phthisis, but it is chiefly to 
Ferrier that latterly accepted theories are 
due. He did not bother to study the cal- 
cium balance; instead he simply placed the 
patients in a bath and noted how easily their 
bodies floated. Ferrier’s other arguments 


had to do with the relation between dental 
caries and bony demineralization, the cal- 
cium reserve, and the distribution of tuber- 
culosis as compared with the calcium content 
of the water. Most French authors contend 
that decalcification begins in the early stages 
of tuberculosis and disappears in advanced 
cases. They determine it simply by esti- 
mation of the degree of calcuria (Senator, 
Stokavis, Arloing, Dumarest, and others). 
Robin gives the normal urinary calcium as 
0.281 gm. per day. Criticism and Analysis 
of the Foregoing: In the first place, to con- 
sider only the degree of calcuria is very mis- 
leading. This has been shown to vary from 
0.16 to 0.69 gm. even on an identical regi- 
men. In fact most of the calcium is ordi- 
narily excretedin thefaeces. The only really 
scientific method of estimation is to deter- 
mine the calcium balance or relation between 
total intake and output. Lanfer and Le- 
matte have done this in tuberculosis patients 
at rest and on a measured ration. They 
found a negative balance in certain tubercu- 
losis patients in whom active disease caused 
wasting. In these a dose of 2 gm. calcium 
oxide per day was necessary to compensate 
for losses. Except for these conditions 
tuberculous persons behaved about normally 
and consumed daily about 1.5 gm. calcium 
oxide. Hence, they concluded that decalci- 
fication is not a specific characteristic of 
tuberculosis but is associated only with 
denutrition. Manoussakis even found posi- 
tive balances in a number of tuberculous 
persons. 2: Frequency of Dental Caries in 
the Tuberculous: Ferrier declared that dental 
decalcification went hand in hand with 
skeletal. Others have been unable to con- 
firm this and Villemin pointed out that in 
rachitic children dental lesions were rare. 
3: Are Tuberculous Tissues Decalcified? 
Barkus was unable to determine any loss or 
any increase as cure occurred and in guinea- 
pig experimental tuberculosis could not 
demonstrate any diminution of calcium. 
Maver and Wells even found an increase in 
animals necropsied. Other workers have 
shown that the calcium content of organs 
varies with the physiological state. 4: 
Blood Calcium of the Tuberculous: Here re- 
cent studies have given the coup de grace to 
old theories. Tuberculosis per se causes no 
lowering of blood calcium (Wells, Halver- 
son, Sweany and others). Haemoptoic 
patients with prolonged coagulation time 
showed slightly lower concentrations but the 
differences were slight. The normal varia- 
tions (P. Matz) are from 9.22 mgm. per 100 
cc. serum to 10.78 mgm. Sergent and Binet 
have found from 120 to 130 mgm. per litre 
even in cavity and bronchopneumonic cases. 
Howk and Medlar conclude that the tuber- 


culous blood is not impoverished in calcium. 
Moreover, variations when they exist are 
dependent on cachexia or alimentary insuffi- 
ciency. Recalcification: Despite these ob- 
jections the dogma has been reiterated that 
the great curative principle in tuberculosis is 
recalcification. This is carried out (1) by 
administering calcium phosphate and other 
salts, and (2) by instituting a dietary reg- 
imen. . The only demonstrable advantage of 
calcium medication is that it may act favor- 
ably on the stomach, which often in the 
tuberculous shows hyperchlorhydria. Denis 
and Minot have shown that oral administra- 
tion of calcium lactate does not increase the 
blood calcium while Maver and Wells have 
shown that a calcium-rich dietary will not 
increase tissue calcium. Furthermore, in 
the tuberculous, calcium chloride or lactate 
may even increase calcium loss, especially 
the chloride. The glycerophosphates and 
carbonates are not assimilated at all and 
even increase calcium loss (Manoussakis). 
Laufer has further shown that phosphorus 
and calcium have a certain optimum rela- 
tion, realized in the tuberculous when there 
is a slight excess of calcium, for instance, 
1.6 to 2 gm. If this is exceeded, there is a 
tendency to the formation of insoluble cal- 
cium phosphate, which is eliminated by the 
intestine,—therapeutic decalcification. Cal- 
cium therapy might be useful when there is 
insufficient alimentary calcium, as in Ger- 
many during the War, but metabolic dis- 
orders can not be combated, that is, the or- 
ganism cannot be made to fixcalcium. Wells 
has shown that superfluous quantities are 
rapidly precipitated in the tissues and that 
the blood is normally physiologically satur- 
ated. Fixation of Calcium: Sergent be- 
lieved that the addition of adrenalin would 
solve the problem, and Colin and Richard 
reported diminished calcuria under this 
regimen. However, these results have 
already been questioned by Bernard and 
Vitry, while Manoussakis showed that there 
was always a corresponding intestinal debit. 
He proposed parathyroid opotherapy to 
favor assimilation. Others have used solar 
light, ultraviolet radiation, lipo-soluble vita- 
mine A, but none of these methods is effec- 
tive. In rickets only the ultraviolet rays 
and codliver oil, containing vitamine A, pro- 
tected animals, and this condition differs 
essentially from tuberculosis. Calcification 
of Tubercles: This has been considered mani- 
fest proof of the defensive réle of calcium in 
“walling off bacilli.” However, these salts 
are only deposited in necrotic tissue (Maver, 
Wells, Caldwell). Nothing proves that cal- 
cium precedes and favors cicatrization of 
lesions and Watt is not even convinced that 
their progress is arrested. It is much more 
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‘legumes. The best alimentary medium is 


probable that calcification follows rather 
than effects a cure. In bovine tuberculosis 
large quantities of calcium are deposited in 
and about progressive lesions (Kiiss, Piettre) 
Also, bony tissue offers no special resistance 
to tuberculous infection. Lime- Kiln 
ers: Individuals who breathe lime dust all 
day possess a special resistance to tubercy. 
losis. Thisisincontestable. But its action 
according to Wells, may well be a simple 
mechanical one, stimulating sclerosis. (gj. 
cium in Experimental Tuberculosis: Calcium 
salts do not inhibit the development of the 
tubercle bacillus; on the contrary, they often 
favor growth on culture media (Tanaka 
Kindberg). Neither has any favorable 
effect been noted in tuberculous animals, 
Conclusions: If there is no decalcification 
still the tuberculous need a little more lime 
than normal persons to maintain a favorable 
balance. Delore believes that calcium may 
stimulate phagocytosis and certain other 
favorable reactions. However, intensive 
calcium therapy, on the basis of the foregoing 
work, must be rejected as both useless and 
harmful. Nature furnishes abundant cal- 
cium, especially in water, milk, eggs and 


milk, of which 0.5 litre per day, with legum- 
inous purées or eggs, suffices. Articles which 
tend to precipitate calcium in the form of 
oxalates,—rhubarb, sorrel, cocoa, endive,— 
should be avoided. If in the presence of 
food rich in calcium it is not assimilated, the 
organism is at fault physiologically. This is 
often the case in tuberculosis, especially 
when oxidation is impaired, with a resultant 
tendency to humoral acidity. In such cases 
Loeper administers phosphoric acid, which 
indirectly favors retention of calcium. The 
biphosphates and lactophosphates can also 
be used.—Les échanges calciques chez les 
tuberculeux pulmonaires, R. Monceaux, Reo. 
Belge d. 1. Tuberc., March-April, 1929, xx, 
49.—(A. P.) 


Bruit d’Airain.—This sound can be 
heard only when an air-containing cavity 
such as a pneumothorax, a pulmonary cavity, 
or, very rarely, a pneumopericardium is 
present. The term “coin sound” is mislead- 
ing, because the media of percussion do not 
influence the bruit d’airain, whose genesis is 
inherent within the cavity. The presence of 
the sign is diagnostic of an air-containing 
cavity, but conversely the absence of the 
sign does not exclude the presence ot such a 
cavity. The history of the development of 
the sign is summarized, and it is evident that 
opinions are not agreed as to the mechanism 
of its production. A study of 50 cases is 
reported. Of these 26 were males and 24 
were females. Pneumothorax was induced 
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on the right in 28 cases, and on the left in 
92, There were 2 cases of simultaneous 
bilateral pneumothorax. The study covered 
a period of two years. Each case was ex- 
amined many times, in all stages of lung 
collapse, for the presence or absence of the 
bruit d’airain in relation to varying condi- 
tions, such as the development of pleural 
effusion, intrapleural tension, selective col- 
lapse, hydropneumothorax, mediastinal dis- 
placement, ballooning of the pleura, and 
changes in the walls of the pneumothorax 
cavity. At certain stages and under varying 
conditions in the same cases the sign was 
present at times and absent at other times. 
But, in the 50 cases, the sign was present at 
some stage over 28 pneumothoraces, and 
absent in all stages over the remaining 22. 
Of the 28 pneumothoraces exhibiting the 
sign, 23 developed pleural effusion, 3 gave a 
history or other evidence of fibrinous pleurisy, 
and 2 exhibited the sign only when there was 
evidence of mediastinal displacement or 
pleural ballooning. In 4 of the series the 
appearance of the sign where it had not been 
heard before was followed by the develop- 
ment of effusion. In the 24 pneumothoraces 
in which the sign was never found there was 
no incidence of pleurisy or effusion. The 
majority of these cases had good lung col- 
lapse, and in some the collapse was complete. 
In cases of hydropneumothorax the bruit 
d’airain was heard when the effusion was 
small or moderate, and became more intense 
as the effusion was absorbed. In each of the 
two cases of simultaneous bilateral artificial 
pneumothorax effusion developed on only one 
side and the bruit d’airain was heard only 
over that side subsequent to the development 
of the effusion. The amount of lung col- 
lapse was equal on both sides in the two cases. 
Intrapleural tension was not a factor which 
determined the occurrence of the bruit d’ 
airain, but with positive pressure it was 
usually more intense. The presence of 
pleural adhesions seemed to influence the 
occurrence of the sign only in so far as their 
presence rendered the patient more liable 
to the development of effusion or oblitera- 
tive pleurisy. The shape of the cavity was 
of minor importance, and its size or volume 
was of moderate importance in the production 
of thesign. A faint bruit d’airain could occa- 
sionally be heard in mediastinal displacement 
or pleural ballooning. All the metallic 
phenomena (bruit d’airain, amphoric breath- 
sounds, metallic vocal resonance, tinkling 
crepitations, and succession splash) were 
occasionally heard in the same case at the 
same time. In a dry pneumothorax with 
completely collapsed lung and hardened 
pleura the bruit d’airain was the only metallic 
phenomenon found. The sign was occasion- 


ally localized, depending primarily upon the 
location of the air space. The main point 
of the thesis is that in all cases in which 
rigidity of the cavity-wall was present, the 
bruit d’airain was heard. The bruit d’airain 
is of value in determining the extent of 
mediastinal displacement and of pleural 
ballooning, and in estimating the location of 
the fluid level in a hydropneumothorax or 
pyopneumothorax.—Observations on the Bruit 
d@’Airain (Coin Sound, Bell Sound), A. I. 
G. McLaughlin and A, J. Dix-Perkin, Lan- 
cet, December 28, 1929, cexvii, 1351.—(R. M. 
F.) 


Pseudocavity Syndrome.—The stetho- 
scopic findings of cavity, so accurately 
described by Laennec, were accepted by ail 
the great clinicians of the nineteenth century, 
and not only the existence but also the ex- 
tent of excavation was estimated by his 
method. With the advent of radiology 
greater precision was given to the diagnosis 
of cavity, and it was also conclusively demon- 
strated that in some instances signs of cavity 
may be present without corroborative evi- 
dence on the X-ray. In such cases there 
was invariably pulmonary sclerosis with 
deviation of the trachea. Even before the 
use of X-ray there was mention of a pseudo- 
cavity syndrome. In 1838 Williams pointed 
out a type of tympany that should not be 
confused with that occurring over a cavity. 
Hanot stated that certain solid tumors in 
contact with the trachea can transmit sounds 
very like those heard over acavity. Bertier 
found this syndrome in tuberculous pulmo- 
nary sclerosis, and said that the stethoscopic 
signs were produced in the bronchi and 
transmitted intensely by the scar tissue 
around it. A review of 300 cases by French 
writers disclosed the pseudocavity syndrome 
in ten. Palpation of the suprasternal notch 
was emphasized as a means of diagnosis. In 
three observations published by Besangon, 
Jacquelin and Morin the discordance between 
general and functional signs on one hand and 
local signs on the other was pointed out. In 
106 cases of tuberculosis de Martini noted 
tracheal deviation 38 times, with a predomi- 
nance to the right, presumably because of 
the greater richness of connective tissue at 


.the right apex. Other instances of pseudo- 


cavity syndrome due to syphilitic pulmonary 
sclerosis, serofibrinous pleurisy, and con- 
traction of the right upper lobe from pul- 
monary lymphogranulomatosis are given. 
Tracheal deviation is part of the process of 
pleuropulmonary sclerosis accurately de- 
scribed by Laennec. The refinements of 
radiology scarcely alter his observation of 
the flattening of the chest, the retraction of 
the interspaces, the deviation of the verte- 
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bral column, and the elevation of the dia- 
phragm that occur in these cases. All such 
deformities have generally been attributed 
to retractile pleural symphysis, but retrac- 
tile sclerosis of the lung can act on the 
mediastinum and on the chest-wall even with 
a free pleura. This réle is more apparent 
in destructive pulmonary lesions healed by 
reduction of their volume. The trachea 
drawn over by fibrosis transmits the normal 
glottic sound through the contracted pul- 
monary tissue to the auscultated chest-wall 
with amphoric or tubular quality. Three 
cases of nontuberculous retractile sclerosis 
with the pseudocavity syndrome (two of 
bronchial dilatation and one of pulmonary 
syphilis with secondary tuberculosis) are 
reported. Seventeen cases of tuberculous 
fibrosis with retraction are also detailed. 
Ten occurred on the left and 7 an the right, 
10in women and7inmen. In two instances 
there was concomitant dilatation of the 
bronchi. In view of the previous statement 
that retractile sclerosis of the lung does not 
imply involvement of the pleura, the fre- 
quent coéxistence of the two processes in the 
present series is noteworthy. In 12 of the 
17 cases total symphysis was found in 12 and 
partial in three. In the other three cases 
the state of the pleura was not determined by 
any attempts to administer artificial pneu- 
mothorax. It would appear that pleural 
symphysis, whether spontaneous or provoked 
by artificial pneumothorax, constitutes one of 
the modes of cicatrization of pulmonary 
tuberculosis. In 6 cases symphysis occurred 
spontaneously, in 6 others following artificial 
pneumothorax, in one following thoracoplasty 
and in another following spontaneous pyo- 
pneumothorax. Conclusions: The pseudo- 
cavity syndrome resulting from deviation of 
the trachea in retractile pleuropulmonary 
fibrosis has been demonstrated more fre- 
quently since the advent of radiology. 
Eighty-five per cent of the cases occur in 
pulmonary tuberculosis. Thoracic deformi- 
ties point the way to a clinical diagnosis, 
especially where the general condition is 
good, expectoration scanty, and the tempera- 
ture practically normal, but the X-ray is 
necessary for confirmation and exactness.— 
Le syndrome pseudo-cavitaire dans les scleroses 
pleuro-pulmonaires, E. Sergent and N. 
Stoichitza, Arch. Méd.-Chir. d. lV Appar. 
Respir., July, 1929, iv, 297.—(E. H. K.) 


Haemoclastic Crisis and Tuberculin.— 
This study is based on observations made on 
140 patients. They were divided into three 
groups: (1) those presenting clinical signs 
of tuberculosis and a positive tuberculin 
reaction, (2) individuals with a positive 
tuberculin reaction and no clinical manifesta- 


tions of disease and (3) those with a negative 
tuberculin reaction and no evidence of tuber. 
culosis. While fasting, the white blood cells 
were counted and in some cases the blood- 
pressure was determined. Following this 
1 cc. of Old Tuberculin in dilutions up to 
1:1,000,000, was injected. Every half-hour 
thereafter the leucocytes were again counted 
for two to three hours. A positive tubercy- 
lin test was obtained in 121 cases, and 85.9 
per cent of this group showed a definite 
leucopoenia. In the majority of cases the 
drop in leucocytes averaged between two 
and three hundred. A haemoclasia was 
observed in 91 per cent of the patients in 
group 1; 88 per cent in group 2; and 11 per 
cent in group 3. The results obtained jus- 
tify the use of this test as a diagnostic means 
in tuberculosis.—Sul valore della prova 
tubercolino emoclasica nei tubercolotici, G. 
Macchiaro, Tubercolosi, March, 1929, xxj 
92.—(U. E. Z.) 


Rapid Diagnosis of Tuberculosis by 
Animal Inoculation.—Although numerous 
methods of cultivation of tubercle bacilli 
have been advanced, none has yet been 
devised which is as reliable as animal inocu- 
lation. Extirpation and examination of 
lymphoid tissue in the neighborhood of the 
site of inoculation leads to satisfactory 
results. In the last two years 150 guinea 
pigs have been inoculated into the popliteal 
lymph nodes, which are readily palpated and 
inoculated unless the animal be very fat. 
(In that event the fat may be squeezed 
away.) The animals were palpated twice 
a week. As soon as the nodes became firm 
and enlarged they were extirpated. This 
may be done quickly (in a minute or two). 
The hair is plucked and the overlying skin 
sterilized with iodine. The lymph node is 
held between the thumb and finger and the 
skin nicked; che node pops out and the in- 
cision is closed by small clamps. The pulp 
is smeared on slides, one of which is stained 
by the Ziehl-Neelsen method and the other 
by the Jétten-Haarmann method. Of these, 
the latter is distinctly better because the red 
tubercle bacilli are easily discernible through 
the picric-acid counterstain. In 30 control 
guinea pigs, inoculated in this way with 
tubercle bacilli, all yielded acid-fast bacilli. 
Eighty-one instances of clinical disease were 
used in the trial of thisscheme. The earliest 
day of proof was the thirteenth after inocula- 
tion, but bacilli were so numerous in this 
instance that diagnosis might have been made 
earlier. By this method 11 instances of 
urine, 4 of pus, 2 of fistulous discharge, 2 of 
material obtained by joint puncture and one 
of lymph-node puncture yielded tubercle 
bacilli. In every one of these instances in 
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which bacilli were found in lymph nodes, the 
animals developed generalized tuberculosis, 
in no instance of negative results on extir- 
pation was an animal found tuberculous later 
at autopsy.—Beschleuni gler Nachweis von 
Tuberkel Baszillen im  Tierversuch durch 
Driisenexstir pation, W. Pfannenstiel, Deutsche 
med. Wehnschr., December 20, 1929, iv, 2130. 


—(H. S. W.) 


Klopstock-Neuberg Antigen.—Most 
authors are agreed that in the serodiagnosis 
of tuberculosis, the deviation of the comple- 
ment test is always negative and of very 
little diagnostic value in early cases. The 
exact aetiology of many sclerosing basilar 
lesions often is undetermined. Many chil- 
dren with bronchopulmonary lesions are 
frequently classed as tuberculous suspects be- 
cause there is no way of positively determin- 
ing the nature of the clinical findings. By 
means of the recently simplified Klopstock- 
Neuberg antigen, the serodiagnosis of tuber- 
culosis has become a valuable aid in definitely 
determining the cause of lesions hitherto 
classed as doubtful—JLa serodiagnosi della 
tubercolosi con gli antigeni di Klopstock-Neu- 
herg, G. F. Capuani, Tubercolosi, November, 
1928, xx, 433—(U. E. Z.) 


Red-Cell Sedimentation Reaction.— 
This test offers very little that cannot be 
learned by a good clinical examination. 
From the weight curve, temperature chart, 
pulse-rate, and respiratory rate, more can 
be ascertained concerning the patient’s 
progress than by the sedimentation rate. 
Some authors state that the onset of com- 
plications can be foretold by this test. In 
this study it was found that the early 
physical manifestations were of greater value. 
In a tuberculous individual in good physical 
condition, a low sedimentation rate may 
indicate a good prognosis.— Sul valore della 
prova di sedimentazione delle emazie nella 
tubercolosi polmonare, R. Doria, Tubercolosi, 
April, 1928, xxiii, 125.—(.U. E. Z.) 


Primary Tuberculous Infection of 
Tonsil.—The general opinion is that the 
tonsil infected primarily with tuberculosis 
does not differ in gross appearance from 
others, and that the condition is never diag- 
nosed until after the tonsil is seen in section 
under the microscope. The author presents 
a case in which the diagnosis of primary 
tuberculosis of the tonsil was made before 
tonsillectomy. A boy, six and one-half years 
of age, had had poor appetite and vague 
abdominal pains for two months. There had 
been no exposure to tuberculosis. He had 
always been subject to digestive disturbances, 
with abdominal pain and loss of appetite. 


One year before examination for the present 
illness he had had unproductive cough for 
four months, at which time inspiratory rales 
had been heard over both sides. Examina- 
tion showed a pale, listless child, of average 
weight for height and age. Near the upper 
pole of the left tonsil was a single shallow 
ulcer, with ragged edges, and covered with 
dirty yellowish-gray exudate. Its area was 
about 1 by 0.5 cm. There was a similar, 
smaller ulcer on the right tonsil. Smears 
from these ulcers contained numerous acid- 
fast bacilli. Cultures were negative for 
diphtheria. The patient later went to a 
private doctor for tonsillectomy. The ton- 
sils were not saved. One year prior to 
examination, his tuberculin test was nega- 
tive. At the time of examination it was 
positive. He is now, 3 years later, clinically 
well. The type of tuberculous involvement 
of the tonsils most commonly described is 
that in which the germinal centres are in- 
fected, as a part of a generalized tuberculosis. 
In the type represented by the case here re- 
ported, the infection is confined to the 
lymphatic tissue immediately under the 
epithelium of the crypts, with concomitant 
ulceration by destruction of epithelium. In 
this type of primary tuberculous ulceration 
of the tonsils, the infection is obviously 
“open,” the focus is easily removed, and 
probably safely so in the absence of tuber- 
culosis elsewhere in the body.—Primary 
Infection of the Tonsil with Tuberculosis, L. 
B. Dickey, Arch. Pediat., March, 1930, xlvit, 
190.—(P. J. W.) 


Primary Tuberculosis of Larynx.— 
Although long denied by most clinicians, 
who were convinced of its dependence on 
pulmonary tuberculosis, primary tubercu- 
losis of the larynx has been definitely recog- 
nized by all authors, but most of them regard 
it as rare and exceptional. Cambrelin 
asserts that this is not the case, that it is 
much more frequent than believed and often 
exists without being suspected, perhaps the 
only subjective symptom being huskiness. 
It is true that it is often difficult to establish 
that tuberculosis does not coexist elsewhere 
and it is better to say that there is no other 
manifest focus. Characteristic Lesions: The 
site of election of initial tuberculous lesions 
of the larynx is the posterior portion,—the 
interarytenoid space and the mucosa of the 
arytenoid cartilages. The latter is reddish 
violet, oedematous, sometimes ulcerated, 
and presents often little elevations, while 
the mobility of the cartilages is reduced. 
Besides the huskiness and rapid vocal fatigue 
there may be pain on deglutition. The epi- 
glottis, however, is never involved, as it 
frequently is in cases associated with pulmo- 
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nary lesions. Furthermore, initial laryngeal 
lesions are generally torpid or change but 
slowly, while with pulmonary involvement, 
a source of continuous irritation, they are 
more apt to progress rapidly. This illus- 
trates Louis’s theory of laryngeal contami- 
nation, but this does not explain primary 
laryngeal tuberculosis, for which one must 
assume propagation by either the lymph- or 
blood-stream. Of course one can not abso- 
lutely deny the possibility of implantation 
from inhalation of contaminated dust or 
sputum. Symptoms, Signs and Diagnosis: 
The first indication of suspicion is usually a 
simple huskiness of voice, and Cambrelin 
now believes that both larynx and lungs of 
all young subjects with intractable huskiness 
of voice should be examined. A point of 
interest is that, while in the type of case 
under discussion the pulmonary parenchyma 
is not involved, roentgenographs generally 
show either peribronchial sclerosis or hyper- 
trophy of hilar glands. Besredka’s comple- 
ment-fixation reaction has several times 
been positive. Cambrelin believes the 
natural tendency is toward the later develop- 
ment of pulmonary lesions if the process is 
not checked. Among the cases he reports 
of undoubted primary laryngeal involvement 
all have been checked by roentgenographic 
films, and some by pathological biopsy. 
Also, two other competent men examined the 
larynxes. Case Reports: 1. A young girl of 
23 presented herself two years ago because 
of persistent huskiness and slight pain on 
deglutition. The larynx showed a little 
paresis of the left vocal cord, the interaryten- 
oid space was oedematous, and the left 
arytenoid cartilage slightly hypertrophied. 
No bacilli were found in the sputum and 
pulmonary findings were negative. A few 
weeks later, as the hypertrophy of the left 
cartilage became more pronounced, a frag- 
ment of mucosa was removed and showed 
“subepithelial granulomatous lesions with 
Langhans type giant cells considered typical 
of tuberculosis. When this little area had 
healed, galvanocauterization, the only effec- 
tive treatment, was begun, with three appli- 
cations at weekly intervals. The patient 
then declared herself cured. Three weeks 
later she had violent pains in the head and 
died in a few days of tuberculous meningitis. 
Cambrelin has since determined never to 
use the deep galvanocautery in primary 
tuberculous laryngitis as he believes it may 
favor dissemination in cases where the lungs 
do not provide an outlet. 2: A Pole, aged 
28, complained of sharp pain in the throat 
and constant vocal fatigue. His interary- 
tenoid space was velvety, the left vocal cord 
sluggish, and both arytenoids, especially the 
left, infiltrated. Pulmonary signs were 
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negative; also X-ray films of t 
Besredka’s reaction +H, 
of mucosa from over the arytenoid showed 
numerous mast-cell clasmatocytes and rare 
giant cells, diagnostic of tuberculosis, Dee 
galvanocauterization was performed at three 
sittings; the patient was then sent to a sana. 
torium and strict vocal rest enjoined, In 
six months the larynx was clear, Two 
years later the lungs remained intact and 
the case was presented before the Brussels 
Otolaryngological Society as cured, 3: 
Three years ago Cambrelin was called to 
examine the larynx of a child of 4, unusually 
docile, whose father had tuberculosis and 
whose family were worried because of per- 
sistent vocal huskiness. The larynx was 
extremely red, the arytenoids distinctly 
oedematous, the mucosa of the interary- 
tenoid space uneven and rough; in all, the 
larynx looked strongly suspicious. The 
lungs were intact, on both physical and roent- 
genographic examination, excepting for a 
little peribronchial sclerosis and_tracheo- 
bronchial adenopathy. A year and a half 
later the child had a serofibrinous pleurisy 
which lasted two months and injection of a 
guinea pig with the fluid produced tubercu- 
losis. After a sojourn in Switzerland and 
one by the sea the child’s condition was much 
improved although it remained thin and 
often had an evening rise in temperature. 
4: A man of 35 had for a long time suffered 
from laryngitis, hoarseness and persistent 
dry cough. The larynx showed typical 
lesions,—uneven surface with swelling of the 
right false cord and redness of both true 
cords. Thelungswerenormal. Two months 
after the first observation the patient de- 
veloped a right cervical adenitis, terminating 
in a cold abscess, puncture of which yielded 
a grumous fluid containing pneumococci. 
The mass was finally enucleated and showed 
caseating tuberculosis. 5: A young woman 
of 33 presented herself with a rebellious cough 
of a year’s duration, a slight aphonia, a diffuse 
laryngeal redness, with arytenoids swollen 
and the interspace velvety. The lungs were 
negative physically and roentgenographically. 
Besredka reaction was ++-+. She wasgiven 
ultraviolet baths as she refused sanatorium 
treatment. 6: A young man of 24, an 
amateur singer, had lost his voice for several 
weeks and coughed severely in the morning. 
His larynx at first showed evidences of acute 
inflammation which retrogressed after two 
weeks’ vocal rest and palliative treatment, 
then showing generalized oedema and redness, 
involving the epiglottis. There were small 
mucous erosions over the arytenoids after 
disappearance of thisoedema. He wasin the 
hospital for a time with bronchitic symptoms 
but the pulmonary examination was nega- 
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tive. The Besredka reaction was ++. 
Later, during a scarlatina, the patient had 
yiolent pain on deglutition; his arytenoids 
were infiltrated, the right hypertrophied, the 
yocal cords reddened. A fragment removed 
from the right arytenoid showed giant-cell 
infiltration suggestive of tuberculosis. Three 
more cases are cited in which the initial 
laryngeal lesion appeared to evolve rather 
rapidly toward a pulmonary development. 
7. A woman of 37 complained of hoarseness 
and slight pains in the throat. She had a 
bitonal voice and sluggish movement of the 
cords, while the interarytenoid space was 
velvety and the arytenoids abnormally red. 
Her husband was a tuberculous sanatorium 
patient. A year later, while much better 
generally, she showed slight signs in the upper 
part of the left lung, confirmed by roentgeno- 
graphs, which showed calcifications and also 
discrete subclavicular lesions. The other 
two cases were rather similar, but one de- 
veloped serious cavitary lesions. Summary: 
These cases are substantiated by either 
biopsy, development of pulmonary tuber- 
culosis, or characteristic lesions and Besredka 
complement reaction. Primary laryngeal 
tuberculosis, therefore, does not appear to be 
as rare as thought, though it may be missed. 
If treated early it is susceptible of cure. The 
sanatorium, silence, and superficial galvano- 
cauterization are the principal measures, 
with perhaps the assistance of diathermy, 
heliotherapy and ultraviolet radiation.— 
La Tuberculose primitive du Larynx, Cam- 
brelin, Rev. Belge d. 1. Tuberc., January- 
February, 1929, xx, 11.—(A. P.) 


Surgical Tuberculcsis.—Conservative 
and operative treatment of tuberculosis 
cannot be sharply separated because, when- 
ever surgery is resorted to, general measures 
must also be brought into play. Also, 
surgical tuberculosis is not to be thought of as 
merely local disease. It is nearly always a 
general disease. The relative merits of these 
two general types of treatment cannot be 
adequately evaluated except after application 
to large numbers of cases, in which very 
marked difference in the two groups of cases 
must be clearly obvious. Merely to shorten 
the time (duration) of treatment should not 
of itself be a leading indication as to whether 
conservative or surgical treatment should be 
instituted. Judgment of the degree of im- 
provement is difficult because of the tendency 
to relapse. There is also a great individual 
variation in people, which must likewise be 
taken into account. It is not correct to com- 
pare surgical with sanatorium treatment 
because the latter may be more general and 
may include the former.— Ueber chirurgische 
Tuberkulose, H. Kuss, Deutsche med. 


Wehnschr., March 7, 1930, Ivi, 395.— 
(H.S.W.) 


Treatment of Surgical Tuberculosis 
by Finikoff’s Method.—Intramuscular in- 
jections of one cc. of an iodide incorporated 
in 10 cc. of sterilized peanut oil are given every 
seven days. These provoke a strong leuco- 
cytosis. The ‘mononuclear cells by their 
lipolitic powers destroy the waxy capsule of 
the tubercle bacillus. The polymorpho- 
nuclear leucocytes, because of their proteo- 
lytic powers, destroy albuminous substances 
contained within the protoplasm of the 
bacilli. Destruction of the capsule liberates 
fatty acids, which are deleterious to the 
body and cause a decalcification of the 
organism. To combat the noxious acids, 
calcium salts (calcium chloride) are given. 
The patients receiving this form of treatment 
manifest no ill effects and, in children, the 
results have been most satisfactory. Many 
patients suffering from tuberculous adenitis, 
tuberculous ulcerations and osteoarthritis 
have shown remarkable improvement.— 
Résultats obtenus par la méthode de Finikoff 
dans le traitement des tuberculoses chirurgi- 
cales, Amnés, Prog. Méd., January 12, 
1929, no. 2, 59.—(U. E. Z.) 


Physiotherapy of Genitourinary Tu- 
berculosis.—A nephrectomy for tubercu- 
lous disease of the kidney was done in a 
patient with an advanced pulmonary lesion. 
He later developed tuberculous orchitis and 
stricture of the ureter. High frequency, 
electrolysis, and ultraviolet-ray treatments 
were followed by marked general improve- 
ment and definite betterment in the local 
lesions.—Lésions tuberculoses de Vluréthre, 
de la vessie et des uretéres. Traitement 
physiothérapique, Schmitt, meeting Soc. de 
médicine de Paris, December 29, 1928, re- 
ported in Prog. Méd., January 12, 1929, no. 
2, 81.—(U. E. Z.) 


Pathological Anatomy of Addison’s 
Disease.—In the original description of the 
disease which bears his name, Thomas 
Addison defined it as ‘a remarkable progres- 
sive feebleness of the patient without any 
apparent known cause, or as it is styled, 
asthenia, a discoloration of the skin and a 
disease of the suprarenal capsules.” Wilks 
(1862 and 1865), who studied the pathology 
of Addison’s first cases and reported others 
to a total of 33, described the suprarenal 
glands in the series as scrofulous and totally 
destroyed. Because the necrosis in the glands 
did not resemble the necrosis ascribed to 
tuberculosis at that time, he was rather of the 
opinion that the glands presented a unique 
disease not identical with other tuberculous 
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processes. Wilks’s excellent description of 
the gross aspect of the suprarenal glands, 
however, leaves little doubt that the lesions 
were the same as those that have been seen 
many times since then and identified as tu- 
berculosis by histological study. In 1892 
Lewin made an extremely comprehensive 
review of the literature up to that time. In 
1907 Hedinger reported a series of 15 cases 
of Addison’s disease, in 14 of which there was 
tuberculosis and in one case atrophy of the 
suprarenal glands. The largest recent series 
was reported by Coneybeare and Millis, 
and comprised 29 cases with necropsies, 
observed at Guy’s Hospital between 1904 and 
1923. In the past 18 years at the Mayo 
Clinic necropsies have been performed in 
28 cases in which the clinical syndrome of 
Addison’s disease has been present. A review 
of the protocols and a reéxamination of all 
the material available from these 28 necrop- 
sies form the basis for the present study. 
In 25 of the 28 cases there was a lesion of the 
suprarenal glands which on histological ex- 
amination was called tuberculosis. In the 
sections of all of these there were typical 
areas consisting of tubercles with endothelial 
cells, giant cells, fibroblasts and lymphocytes. 
Acid-fast bacilli morphologically resembling 
tubercle bacilli were found in these sections 
in 11 cases. The tuberculosis was found to 
be bilateral in all the 25 cases, and involved 
the entire gland, with almost complete 
destruction. The type of lesion varied 
between two extremes, a very proliferative 
type with many tubercles, many fibroblasts 
and connective-tissue cells and only small 
areas of necrosis, and a type in which the 
gland was a mass of necrosis surrounded by a 
fibrous capsule in which there were only a 
few tubercles and a small number of lympho- 
cytes. The lesions were essentially prolifera- 
tive with many tubercles and little necrosis 
in 7 cases; proliferative and necrotic with a 
moderate number of tubercles and a moderate 
necrosis in 8 cases; essentially necrotic with 
extensive encapsulated necrosis with few 
tubercles in 8 more cases; and inactive ac- 
companied by encapsulated necrosis with or 
without calcium deposits and a few foci of 
lymphocytes in 2 cases. Grossly the necro- 
sis differed from the ordinary caseous 
necrosis of tuberculosis in that the necrotic 
process was yellow or yellowish gray, firm 
and rubbery, and on section presented a 
uniform surface. As a rule the glands were 
enlarged and were not smaller than normal 
in any case. From the appearance of early 
and late tuberculous lesions of the supra- 
renal glands one type of lesion apparently 
encounters active resistance and much 
cellular proliferation which, together with 
some necrosis, gradually destroys the glands. 
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Another type encounters little resistance: 
areas of necrosis gradually spread until the 
gland is practically destroyed and the ne. 
crotic mass becomes encapsulated. There are 
intermediate types, but the tuberculoys 
process is always progressive until the gland 
is almost completely destroyed. The te. 
maining 3 of the 28 cases of Addison’s disease 
had advanced bilateral atrophy of the 
suprarenal glands, resulting from some toxic 
agent or some other unknown cause. Healed 
tuberculous lesions of the lungs were found in 
all the cases in which there was tuberculosis 
of the suprarenal glands. Active tuberculosis 
of other organs was found in 22 of these. In 
10 there was active pulmonary (without 
genitourinary) tuberculosis, in 4 there was 
active genitourinary (without pulmonary) 
tuberculosis, in 2 there was both active pul- 
monary and genitourinary tuberculosis, and 
in one case there was active tuberculosis of 
the spine without pulmonary or genito- 
urinary disease, all of which presumably 
antedated the suprarenal disease. Of the 
remaining 8 cases, in 3 active tuberculosis of 
other organs was not found and in the other 
5 there was active tuberculosis of the liver, 
spleen or abdominal lymph nodes, all of 
which was considered as coincidental or 
secondary to the suprarenal disease. There 
was no active tuberculosis in the 3 cases of 
suprarenal atrophy. The weight of the heart 
was less than the average normal in 14 of 20 
cases in which data were available. The 
remaining 6 cases showed a weight greater 
than the average normal. Diffuse degenera- 
tive changes in the renal tubules were present 
in 9 cases. In 10 cases, including the three of 
suprarenal atrophy, the thymus was en- 
larged and there was hyperplasia of lymphoid 
tissue in the nodes and intestinal tract. 
There was scattered lymphoid hyperplasia 
in 8 other cases. Because of the reports in 
the literature of cases of Addison’s disease in 
which the suprarenal glands presented other 
lesions than tuberculosis and atrophy, a 
study was made of all the suprarenal lesions 
found at necropsy at the Mayo Clinic during 
the last eighteen years. None of the pa- 
tients in these cases had clinical Addison’s 
disease. This group of 73 cases included the 
following: primary suprarenal neoplasms, 15; 
secondary suprarenal neoplasms, 39; atrophy, 
2; amyloidosis, 3; infarction, 2; haemorrhage, 
3; abscess, 1; and tuberculosis, 8. In 
these cases the minimal approximate amount 
of suprarenal tissue remaining was 10 per 
cent. This is noteworthy since in only one 
of the cases of tuberculosis with Addison’s 
syndrome as much as 10 per cent of supra- 
renal tissue remained; in all the other cases 
there was considerably less than this. If it 
is considered that suprarenal insufficiency 1s 
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the cause of Addison’s disease it would 
appear that the limit of the margin of safety 
is reached when somewhere between 80 and 
90 per cent of the suprarenal tissue has been 
destroyed. Possibly the reasons why neo- 
plastic tumors so rarely produce Addison’s 
disease are that it is unusual for the patient to 
live long enough to have tumors in both 
glands, and, if he does, the primary disease or 
metastasis to other vital organs causes death 
before the suprarenal tumors have grown 
large enough to destroy much suprarenal 
tissue. Although malignant tumors are in- 
vasive, they are not nearly so destructive to 
highly specialized glandular tissue as is 
tuberculosis— The Pathological Anatomy in 
Twenty-Eight Cases of Addison’s Disease, 
N. W. Barker, Arch. Path., September, 
1929, viii, 432.—(J. S. W.) 


Diagnostic Difficulties in Tuberculous 
Meningitis.—A seven-year-old child, con- 
valescent from bilateral otitis media com- 
plicating scarlet fever, developed complete 
anorexia and pain in the neck. This was 
thought to be an exhaustion phenomenon 
from the recent prolongedillness. Next day, 
severe pain appeared in the head, and there 
was stiffness of the neck and great exhaustion. 
Later, speech became affected and ataxia, 
profound drowsiness and loss of abdominal 
reflexes developed, but there was no fever 
and no loss of consciousness. Lumbar punc- 
ture yielded a turbid fluid, with many 
lymphocytes but no tubercle bacilli. At the 
fourth puncture no fluid was obtained. 
Cisterna puncture yielded similar fluid, with 
many lymphocytes but still no tubercle 
bacilli, even after the most careful search. 
On the eighth day tube-feeding was resorted 
to, and the pulse was irregular. After this 
day there was a definite retrogression of all 
symptoms. Three weeks after the onset, 
the child walked, but did so with a left-sided 
spastic ataxia and had a violent attack of 
vomiting, followed by a brief return of all 
symptoms. Two months after the onset 
the child had returned to an entirely normal 
state. The differential diagnosis had to be 
made between abscess of the brain, tuber- 
culous meningitis, and postscarlatinal en- 
cephalitis. The tuberculin reaction was ab- 
solutely negative in the early days of the 
illness; the fluid was such as might be found 
in an encephalitis; these facts and the 
absence of tubercle bacilli all seemed to point 
rather to a postscarlatinal encephalitis with 
marked symptoms of meningismus. The 
clinician should always bear in mind that 
meningismus from several causes may simu- 
late tuberculous meningitis. Such must 
have been the true condition of affairs in 
many cases of so called “healed” tubercu- 


lous meningitis.—Differentialdiagnose der 
Meningitis tuberculose, L. Langstein, Deut- 
sche med. Wchnschr., December 20, 1929, lv, 
2138. —( H. S. W.) 


Miliary Tuberculosis with Cerebral 
Arterial Thrombosis.—A female child, 
three years of age, previously apparently 
healthy, with no family history of tuber- 
culosis (the father and brother were sub- 
sequently shown to have the disease), sud- 
denly had a convulsion, with physical signs 
pointing to lobar pneumonia with men- 
ingismus. The lumbar puncture on admis- 
sion produced a spinal fluid negative except 
for markedly increased pressure and the 
presence of 5 lymphocytes percu. mm. At 
the end of three weeks, the patient had inter- 
mittent elevation of temperature, partial 
paralysis, loss of vision, hyperactive re- 
flexes, persistent rigidity, positive Kernig. 
At the beginning of the fourth week, the 
spinal fluid was found to contain 540 leuco- 
cytes, of which 84 per cent were polymor- 
phonuclear. Pressure was markedly in- 
creased. By the fifth week there was marked 
papilloedema. There were 25 lymphocytes 
per cu. mm. of spinal fluid. No tubercle 
bacilli were found. The child died during 
the fifth week. A diagnosis of brain abscess 
in the temporodccipital region was made. 
The abscess was considered to have followed 
an encephalomalacia resulting from a septic 
embolus, causing a thrombosis of the right 
posterior cerebral artery and secondary to an 
initial bacteraemia or purulent otitis media. 
It was only late in the course of the disease 
that a presumptive diagnosis of tuberculous 
meningitis was made. Necropsy demon- 
strated the presence of a miliary tuberculosis 
with complicating tuberculous meningitis, 
tuberculoma of the left occipital lobe, and a 
septic thrombosis of the right posterior 
cerebral artery with resultant encephalo- 
malacia in the right occipital lobe.—Miliary 
Tuberculosis Complicated by Thrombosis of 
the Posterior Cerebral Artery and Tuberculous 
Meningitis in a Child Three Years of Age, 
J. S. Leopold and J. L. Rothstein, Arch. 
Pediat., February, 1930, xlvii, 77.—(P. J. W.) 


Newer Treatment of Tuberculosis.— 
Perhaps more than 200,000 infants have 
received protective inoculation with BCG. 
Sufficiently exhaustive investigation of the 
individual case has, however, apparently 
been neglected, and routine postmortem 
examination has not excluded tuberculosis. 
In certain instances guinea pigs inoculated 
with BCG have died of tuberculosis. The 
question of allergy in connection with arti- 
ficial immunization is yet undecided. Inti- 
mate contact with the open case is the most 
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constant aetiological factor in phthisiogenesis. 
In Chicago all contacts, adults and children, 
are supervised. In 1927 and 1928, 9,891 
new contacts were examined, and 645 cases 
of tuberculosis found. Of these, 545 were 
cases of pulmonary tuberculosis, 93 were 
lymphatic tuberculosis, and 7 were osseous 
and other forms of tuberculosis. At the end 
of 1928 there were 3,167 positive sputum 
cases under surveillance. Of these only 25 
were in contact with children, and they were 
in the process of clearance. During the 
year there were 942 cases in contact. Con- 
tact was broken in 917 cases and 1,927 
children thus protected from further infec- 
tion. It is estimated that there are in this 
country about 40,000 cases of advanced 
tuberculosis who could not receive benefit 
from routine treatment or artificial pneumo- 
thorax and whose prognosis is very grave. 
Thoracoplasty offers much for this type of 
case. Crushing or removal of the phrenic 
nerve may greatly benefit the early case, 
and, according to the author’s experience, 
will supplant pneumothorax in about 80 
per cent of cases in which previously pneu- 
mothorax had been indicated. The success 
of thoracic surgery depends upon the 
surgeon’s skill, the proper selection of cases, 
and the ability of the sanatorium to give treat- 
ment to surgical cases equivalent to that 
given in general hospitals. The latter pro- 
vision also allows for the proper treatment of 
any surgical complication of tuberculosis. 
New work done both in Germany and in the 
United States indicates that the proper ratio 
of minerals and vitamines in the diet is essen- 
tial for the healing of tuberculosis. Rest, 
fresh air, and good food still form the heart 
of the problem of therapy, and are only 
supplemented by the newer methods of 
treatment.— Newer Methods in Tuberculosis 
Therapy, B. Goldberg, Ann. Int. Med., 
March, 1930, iii, 910.—(R. M. F.) 


Exercises in Pulmonary Diseases.— 
Massage of the limbs prepares the body for 
active exercise by circulatory stimulation. 
Movements of flexion, extension and rota- 
tion of the spine, and all respiratory exercises 
help secure a mobile thorax, a prerequisite 
to treatment of the thoracic contents with ex- 
ercises, such as follow: J: Quick strokes on the 
chest-wall aid in loosening tenacious mucus. 
2: Expiration is aided by “chest shaking” 
(alternate pushing and pulling against the 
thorax). 3: Controlled and localized breath- 
ing, by stressing the diseased lung, encourage 
ittoexpand. 4: Alteration of posture aids in 
drainage of cavities. Temperature and pulse- 
rate are used to guide treatments in sus- 
pected tuberculosis and in pulmonary disease 
without an open wound. When the myo- 
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cardium is not diseased a pulse-rate increase 

of from 20 to 40 beats per minute which 

returns to normal within 3 minutes after 

exercise is safe, and such exercise attains 
desired results by increase of the respiration 

Cases suitable for physical therapy are 

divided into groups, as follows: /: Those in 

which expiration needs aid (emphysema 

asthma, bronchiectasis). 2: Those in which 
inspiration needs aid (empyema, pulmonary 
collapse). 3: Those in which both expira- 
tion and inspiration need aid (chronic 
bronchitis, pneumonia with delayed resoly- 
tion). In emphysema and asthma exercises 
should be aimed at correction of posture, the 
object being to reduce the bulk of the lungs 
and increase the power of the expiratory 
muscles. The same treatment is used for 
bronchiectasis, and postural drainage and 
expiratory “chest shaking” are added. In 
empyema exercises are begun twenty-four 
hours after operation, in order to promote 
lung expansion with adequate drainage, and 
to prevent scoliosis. Absorption of toxins js 
decreased and secondary operations become 
rarer. Pyrexia does not  contraindicate 
exercises provided drainage is free. Breath- 
ing exercises and postural correction, limb 
massage, active arm, leg, and trunk move- 
ments are instituted, gradually, in the order 
named. Manual manipulation of the chest 
is avoided while there is an open wound, 
The same scheme of exercises is used in 
treating delayed resolution. The object is 
to prevent bronchiectasis and pulmonary 
fibrosis by stimulating the pulmonary circu- 
lation through increase in respiration. In 
influenzal pneumonia the patient should 
have been afebrile one week before exercises 
arebegun. The persistent low-grade pyrexia 
of bronchopneumonia may be abolished by 
exercises. Results are good if physical 
therapy is instituted soon after termination 
of the acute illness—A Note on Remedial 
Exercises in the Treatment of Pulmonary 
Diseases, A. H. Douthwaite and H. S. 
Angove, Lancet, February 15, 1930, ccxviii, 
346.—(R. M. F.) 


After-Care of Tuberculosis Patients.— 
The after-care of the consumptive presents 
an entirely different problem from 15 years 
ago. Formerly the healing of large pulmo- 
nary Cavities with ordinary rest was rather an 
exceptional achievement. Now, due to im- 
proved surgical technique, a better selection 
of patients and a wider use of the various 
mechanical forms of collapse therapy, a far 
greater number of patients are returned to 
normal life. At the Laennec Hospital there 
is a well-organized follow-up routine between 
the hospital and the dispensary, and the 
patient’s family and his employer. After a 
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period of hospital care, the pneumothorax 

atient is strongly advised to continue his 
refills at the dispensary. Should any com- 
plication arise he is at once readmitted to the 
hospital. Thus a continuity of medical 
control is maintained. The criteria for the 
return of a pneumothorax patient to his 
occupation are freedom from symptoms for 
about a year and a negative sputum which 
does not infect a guinea pig. Farming, 
contrary to popular belief, is too strenuous 
an occupation for the arrested tuberculosis 
patient. Every effort should be made to 
have him return to his former occupation and 
to give him light tasks until his pulmonary 
lesion shows stability or further retrogressive 
changes.—The After-Care of the Consump- 
tive Patient, E. Rist. Brit. J. Tuberc., Janu- 
ary, 1930, xxiv, 7—(J. G.) 


Technique of Thoracoplasty.—The 
treatment of vast pulmonary cavities is not 
the sole indication for extensive thoraco- 
plasty. Certain pleural complications of 
artificial pneumothorax, especially pulmo- 
nary perforations, occurring either in an un- 
infected pleura or in one already containing 
purulent exudate, with or without secondary 
infection, may need this intervention. The 
same thing is true of bronchial perforation 
into an oleothorax, a complication which 
should be well known and dreaded by those 
using oleothorax. Although such a perfora- 
tion may undergo spontaneous cure, usually 
when complicated by pleural suppuration 
and infection it leads to a tuberculous gen- 
eralization, with hectic fever, and demands 
surgical intervention which must come early 
if it is to be of avail. When one is dealing 
with simple purulent or puriform exudates, 
following the subsidence of ordinary tubercu- 
lous pleurisies, well described by Bernard 
and Baron under the term “exudative 
pleurisies of artificial pneumothorax,” thora- 
coplasty does not seem necessarily indicated, 
even though it may be curative. As good 
cures have been obtained in inveterate cases 
without resort to it. For example, Renaud 
recommends in such cases pleurotomy with 
drainage, while Bernard, Kindberg, Rist and 
Burnand are decisively opposed to this, All 
these report good and lasting results from 
repeated puncture, followed by injection of 
air, and more recently by oleothorax. In 
cases with secondary infection the situation 
1s more serious. There are doubtless forms, 
especially staphylococcic, of low virulence, 
in which the general condition is not gravely 
affected, there is only moderate fever, and 

cure may result from simple measures; but 
these are rare. Secondary infection of pneu- 
mococcic type may also result from a bron- 
chopulmonary infection and these may be 
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expected to terminate badly. Ordinarily a 
parietal fistula or perforation of a cavity 
calls for prompt intervention and cannula 
drainage is merely a temporizing measure, 
although it sometimes results in temporary 
amelioration. Anterior drainage is par- 
ticularly unsatisfactory; even with rib- 
resection it is insufficient because poorly 
located, and without it compression by the 
costal cartilages and thickened pleura will 
usually cause blockage within a few hours. 
Neither will anterior pleurotomy prevent 
involvement of the skin near the thoraco- 
plasty incision since if the operation is ex- 
tensive an anterior incision also will be 
required. The following method, after trial 
of many, is recommended: In case of pleural 
suppuration one first has recourse to repeated 
punctures, continuing them through succes- 
sive stages of thoracic resection and, in certain 
cases, a pleurotomy practised only after 
cicatrization of the posterior thoracoplasty, 
since the incision should be at the lowest 
point postero-inferiorly. Surgical treatment 
should answer two indications: J: It should 
suppress as completely as possible the sup- 
purating pleural cavity, by extensive bony 
resection and falling together of the walls of 
the cavity. 2: It should maintain the col- 
lapse of the tuberculous lung, reéxpansion of 
which might awaken fresh activity. Thora- 
coplasty is relatively easy in recent cases of 
suppuration, but very difficult in cases with 
long-standing changes in the pleura and 
chest-wall, including narrowing of the inter- 
costal spaces and adhesion of the ribs, 
especially the upper ones. In some cases 
there is a pachypleuritis of almost cartilagi- 
nous consistency, adherent to the periosteum, 
making denudation of the ribs very difficult. 
In such cases the operation must be divided 
into more stages and supplemented by an 
anterior one. Another difficulty is parietal 
fistulization following repeated punctures of 
a suppurating pleural cavity. These fistulae 
or infected portions of the chest-wall should 
be touched only after closure of the main 
wound, when they may be opened and 
drained. Kiiss has emphasized the danger 
of letting a lung stay bathed indefinitely 
with purulent richly bacilliferous fluid, 
which is likely to lead to tuberculization and 
progressive cortical ulceration, and finally to 
perforation. Perforation may be diagnosed 
by the functional and general symptoms, the 
sudden acute dyspnoea, thermic rise, re- 
crudescence or appearance of pleural exudate, 
and confirmed by the manometric findings 
or expectoration of liquid, and a very active 
therapeusis is indicated. It is understood 
that we speak only of large permanent per- 
forations, the symptoms of which become 
aggravated rather than ameliorated, and not 
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of the small transitory perforations and 
fissures which Bard believes so frequent, 
that is, that all pneumothorax exudates 
indicate such occurrence, which opinion, 
though doubtless extreme, contains much 
truth; latent perforations are certainly more 
common than Bard’s contradictors believe. 
Sometimes a perforation is complicated 
within a few days by a miliary dissemination 
in the other lung, doubtless due to bronchial 
embolism. Doubtless such dissemination is 
favored by the incessant violent coughing, 
which accompanies a partial bronchopleural 
fistula, and repeated pleural punctures 
should then be carried out. Before fistuliza- 
tion is established punctures are only neces- 
sary to avoid overpressure of the liquid in 
the pleural cavity, which the bony resections 
have reduced and which otherwise may lead 
to asphyxia by bronchial inundation. When 
frequent punctures become necessary to pre- 
vent the spitting of pus, the time has arrived 
for a complementary pleurotomy. It is 
recognized that such a wound will be long in 
healing and subject to fistulization, but be- 
tween two evils one must choose the lesser. 
Posterior pleurotomy following thoracoplasty 
is also not easy technically. The incision 
goes through a lardaceous tissue, and a 
thickened cicatrix undergoing secondary 
ossification, where it is practically impossible 
to avoid cutting intercostal vessels. A 
needle should first be thrust into the pus- 
cavity and will traverse a veritable carapace 
of 2 to3.cm. One may select the terminal 
part of the posterior thoracoplasty incision, 
near the eleventh rib. An elliptical incision 
is made around the needle, leaving it in place 
as a landmark. A minimal incision is made 
with a bistoury and forceps, and a drain of 
about 1 cm. diameter inserted and connected 
by glass tubing to another drain leading to a 
bottle near the bed. In certain cases a 
Bulow’s cannula may be substituted for the 
needle and the tubing connected with this. 
In cases like these total thoracoplasty must 
be done while they are “hot” if at all. One 
intervenes on the diagnosis of a serious 
complication, such as infected exudate or 
perforation. Temporizing diminishes the 
chances of success. It is the duty of both 
physician and surgeon to accept the inevi- 
table risks. Only an acute contralateral 
extension should constitute a serious con- 
traindication. Although not all those oper- 
ated on under these conditions can be saved, 
the failures should not be attributed to the 
intervention, which has proved its value. 
(Note: Rist adds that certain cases of infec- 
tion must first be drained. Rolland and 
Maurer think, with Archibald, that in such 
cases thoracoplasty has a poor chance. 
Bordet also states that in certain cases 
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pleural punctures are so difficult as to be 
impracticable and pleurotomy must be done 
In these cases one’s hand is forced).—J ndica- 
tions de la thoracoplastie totale élargie dans 
le traitement des pneumothorax compliqués 
(suppurations pleurales et perforations pul- 
monaires), J. Rolland and A. Maurer, Sec- 
tion d’études scientifiques de V’Oevvre de Iq 
Tuberculose, January 12, 1929, reported in 
Rev. d. 1. Tuberc., April, 1929, x, 247 — 
(ACP) 


Technique of Thoracoplasty.—It was 
Boiffin who first showed that posterior costal 
resections of equal size led to more impor- 
tant reduction in size of the thoracic cavity 
than anterior or lateral ones. This has since 
been thoroughly confirmed. Maurer here 
reports the results of 25 thoracoplasties (38 
operations) done by him over a period of 
three years. Technical Rule No. 1: The rib 
must be resected at the point of contact of 
the costotransverse articulation. Rule No. 
2: Local and regional anaesthesia should be 
used. Maurer has never had to resort to a 
general anaesthetic nor had a patient refuse 
a second operation under local anaesthesia. 
There has been only one case of superficial 
suppuration of the chest-wall; in every other 
case primary reunion of the tissues has 
occurred and the stitches were removed after 
a week as in a laparotomy. No phenomena 
of intoxication have been noted, using a 
1-200 novocaine-adrenalin solution (Reclus’s 
solution) and not employing over 80 cc. 
(less than 0.5 gm. novocaine) for a resection 
of 6 ribs. To obtain the best results, the 
surgeon should be familiar with the clinical 
forms of tuberculosis, that he may discuss 
with the medical specialist surgical methods, 
the best time for intervention, its division 
into stages, and whether thoracoplasty 
should be partial or complete, and begun 
with the upper or lower ribs. Maurer’s 
cases were all carefully examined by Rist or 
his associates. Rolland, who is particularly 
familiar with surgical methods, assisted at 
all operations and watched the patients dur- 
ing the ensuing days. To this careful co- 
operation is attributed the very low mor- 
tality, a single death out of 38 operations 
on 25 patients. This case succumbed to a 
dissemination of the disease in the lower 
parts of his lung and a generalization which 
occurred about three weeks after operation. 
This case had previously been in active 
evolution and it now seems that instead of a 
superior thoracoplasty a total one in two 
stages, beginning from below, might have 
resulted more favorably. Extent of Costal 
Resections: These should increase progres- 
sively from above down, from the first to the 
tenth rib. About 2 to 3 cm. of the first rib 
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are removed, 6 to 8 cm. of the second, 12 to 
16 cm. of the others, and 8 to 10 cm. of the 
eleventh rib. However, the extent of resec- 
tion is a function of the clinical forms and 
of the subject’s resistance. Generally, in 
the absence of pleural exudates, resections 
should be more extensive,—18 to 20 cm. of 
the lower ribs. Posterior resections may in 
some of these be supplemented by anterior 
resections. Total thoracoplasty ordinarily 
requires two stages or more, allowing not 
over two weeks to elapse between the differ- 
ent stages. Technique: The position of the 
subject is very important, in order that both 
he and the operator may be at ease during a 
long delicate procedure and no fatigue or 
impatience result. The subject is placed on 
the table in lateral decubitus resting on the 
sound side, with a cushion under the lower 
ribs and costoiliac space. A second cushion 
is placed in front of the lower thorax and 
belly in such a way that the part nearest the 
head receives the elbow. The hand on the 
same side (the diseased) rests on a roll which 
supports the lateral concavity of the neck, 
while the head rests on a thinner cushion. 
One may fold the other arm under the head 
and place it between two cushions or rolls. 
All these things are illustrated by drawings. 
Sometimes, when the patients have volumi- 
nous secreting cavities or pulmonary perfora- 
tion with infected pleural exudate, lateral 
decubitus on the sound side provokes spasms 
of coughing which may spread the process in 
the other lung. In such cases a more or less 
sitting position is preferred, arms folded and 
crossed in front of the chest, the head sup- 
ported. Disinfection of the skin is carried 
out with 5 per cent iodine over the hemi- 
thorax, shoulder and axillary folds. The 
vertebral column and iliac crests are marked 
out. The supraclavicular space is also 
disinfected up to the roots of the hair. Local 
and regional anaesthesia is employed alto- 
gether, local for skin and muscles, regional 
for the intercostal nerves. For intracutane- 
ous anaesthesia a short-bevelled needle 
about 4 cm. long and a 2 cc. hypodermic 
syringe are used. A series of intracutane- 
ous “buttons” is made. For the muscular 
masses one uses a 10-cc. syringe, injecting 
with a to-and-fro movement, and then pro- 
gressively withdrawing the needle while con- 
tinuing to inject. Cutaneomuscular anaes- 
thesia completed, the skin and cellular tissue 
are sectioned, exposing the plane of the 
trapezius, whose fibres run horizontally in 
the upper portion and obliquely upward and 
outward in the part attached to the inner 
scapular margin. A slightly curved incision 
will best expose the underlying structures, 
but a nearly vertical incision, less extensive 
upward, yields far better aesthetic results 
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and shoulder function. The trapezius having 
been sectioned, a second plane, consisting of 
rhomboids and levator angulae scapuli, is 
exposed. The fibres of the rhomboids are 
directed downward and outward toward the 
internal scapular border, below its spine. 
This plane is cut about 2 cm. from the in- 
ternal scapular border. The posterior scapu- 
lar vessels are situated in a fibro-fatty layer 
and are sectioned between ligatures with 
catgut. Small muscular arteries should be 
clamped and tied at once. This helps to 
avoid operative shock. Some of the sacro- 
lumbar or iliocostal muscle masses must be 
retracted in order to expose the inner side 
of the ribs and costotransverse articulations. 
To do this without pain, several cc. of co- 
caine are injected near the external border of 
the common mass prior to separating the 
small tendinous aponeuroses from the bone. 
Regional anaesthesia of the intercostal nerves 
is practised by means of a needle 5 to 6 cm. 
long attached to a 5-cc. syringe. If one in- 
tends to begin by resecting the fifth rib, for 
instance, the sixth, fifth and fourth nerves 
are first anaesthetized, then the third, and 
so on up to the first. The needle is intro- 
duced obliquely at 45° in contact with the 
lower border of the costotransverse articula- 
tion, directing the point downward and in- 
ward and is then thrust to a depth of 2 cm. 
into this space between the ribs. There may 
be slight pain. About 4 cc. of solution are 
injected about the nerve, which may distend 
somewhat the posterior part of this space. 
The higher the anaesthesia is carried, the 
nearer the lower border of the rib one must 
go. Incision of the periosteum and denuda- 
tion of the ribs are described; the latter 
begins inferiorly over an extent of 8 to 10 cm. 
Then come section and extirpation. De- 
nudation of the internal aspect of the first 
rib must be done under finger control. One 
must avoid going too far out because of the 
proximity of the posterior scapular artery 
and cords of the brachial plexus. If this 
artery is cut it is very difficult to clamp and 
one may have to resort to tampons. Fatal 
haemorrhage has resulted. Finally haemo- 
stasis is checked up and made perfect and 
a long fenestrated drain of the thickness of a 
finger is inserted. When this is put in place 
the various layers are sutured and finally the 
skin. A few flat gauze compresses are the 
only dressing. Postoperative Care: The pa- 
tient is put to bed in a sitting position with 
pillows behind and on each side. An injec- 
tion of pantopon and camphorated oil is given 
at once and digitalin started. ‘The camphor 
in oil is repeated four or five times in twenty- 
four hours, also the pantopon each night. 
The stitches are removed on the eighth to 
tenth day. Incidents and Accidents: Among 


these are haemorrhage from the posterior 
scapular artery, superficial suppuration, and 
gas embolism. Maurer reports one case of 
the last in which he saw the open lumen of 
the vessel (intrathoracic) and heard a slight 
sucking sound. The patient went into syn- 
cope, he applied a compress to the vessel and 
recovery ensued with only a sense of malaise. 
No deaths from operative shock occurred 
but one did occur the third week from dis- 
semination in the lower lobe from an actively 
secreting lesion— Technique de la thoraco- 
plastie extrapleurale paravertebrale pratiquée 
sous anesthésies locale et régionale dans le 
tuberculose pulmonaire, A. Maurer, Section 
d’études scientifiques de ?Oeuvre de la Tuber- 
culose, November 10, 1928, reported in Rev. 
d.l. Tuberc., February, 1929, x,96.—(A.P.) 


Technique of Thoracoplasty.—In these 
cases one must not be content with too par- 
simonious bony resections, as they are abso- 
lutely insufficient, the pulmonary obliteration 
is minimal, and the cavities persist only 
slightly diminished in size. Bernou and 
Fruchaud have published their observations 
and films showing the need of more extensive 
“esections which they now practise. This 
branch of surgery has undergone a definite 
evolution. It was first necessary to show 
that the patients operated on could survive 
and then to put them in as favorable condi- 
tions as possible for ultimate cure. Total 
thoracoplasty, practised according to the 
technique laid down and including all the 
ribs posteriorly outside their costotransverse 
articulation, will usually bring about a suffi- 
cient reduction in chest volume. This re- 
duction, which continues following opera- 
tion, is usually large enough if one takes care 
to remove (in a man of ordinary height) from 
1.3 to 1.45 metres of ribs, but with a volumi- 
nous cavity in the apex or middle part of the 
lung, even more extensive costal resections 
are required. Insuchacase third and some- 
times fourth operations may be necessary in 
order to obliterate the anterior arches of the 
ribs already resected posteriorly, and little 
by little one approaches a deossification of the 
chest-wall. These voluminous cavities may 
occur in lungs previously treated by arti- 
ficial pneumothorax too soon obliterated by 
adhesions. The appearance or increase of a 
pulmonary cavity in a symphysized lung is 
presumptive proof of reactivation of the 
lesions and an indication for intervention. 
In other cases a thoracoplasty should be 
contemplated in the beginning, with no pre- 
liminary pneumothorax. When a cavity 
has destroyed the lung over a large extent in 
contact with the chest-wall, when it is 
limited by a thin shell which lines the apical 
pleural dome, one should not attempt pneu- 
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mothorax. Even if a pulmonary se 

is realized it can be no more than partial and 

usually ceases where the cavity begins 

Besides, these excavated forms of tubercu. 

losis treated by pneumothorax are particy. 

larly exposed to the dangers of pulmonary 

perforation. Oleothorax under pressure is 

even more likely to hasten a fatal perfora. 

tion. At the same time, these giant cavities 

are bad cases for thoracoplasty. The ribs 

are intimately bound to a very rigid fibrous 

layer, constituting the cavity wall, In 

places this fibrous tissue is sown with soft 

fungosities, indicating parietal infiltration 

by the tuberculous process. The rigidity of 

the deossified wall may give rise to dead 
spaces where serosanguineous fluid accumu- 
lates and is easily secondarily infected. Roente 
genographic pictures of these voluminous 
cavities with rigid walls often show at their 
lower pole a horizontal level indicating stag. 
nant residual fluid which can only be evacu- 

ated through the bronchus of drainage, 

This stagnant fluid is favorable to secondary 
infection. Septic retention manifests itself 
by a thermic ascension and may set up either 
a localized bronchopneumonia or a general- 
ized septicaemia. In some cases it is reason- 
able to look for complete closure of such a 
voluminous cavity. The different stages of 
operation should not be too far apart. The 
optimum interval is about two weeks. Like- 
wise when an anterior complementary opera- 
tion is decided on to supplement a posterior 
thoracoplasty it should be carried out within 
two weeks of the last stage of the latter. 
Technique: Under local anaesthesia one 
traces a line by a series of intracutaneous 
buttons juxtaposed along the length of the 
inferoexternal border of the large pectoral 
muscle, ending above and outside the anterior 
surface of the tendon; in order to avoid pro- 
ducing a cicatricial band in the axilla. The 
edge of the exposed pectoral is retracted 
upward and inward, its relaxation being 
secured by injecting about 5 cc. of novocaine 
about 1 cm. below the lower border of the 
middle of the clavicle. The nerve to the 
large pectoral is anaesthetized where it 
crosses the axillary artery. The small 
pectoral is then exposed and the nerve to the 
serratus magnus. Beneath the cellular tis- 
sue are the muscular digitations. The inter- 
costal nerves are anaesthetized by directing 
obliquely forward from behind, guided by 
the finger, a needle mounted on a 5-cc. 
syringe filled with 1-200 novocaine. The 
lowest ribs are resected first. The anterior 
cartilaginous junctions are cut with a bis- 
toury, while posteriorly they are enucleated 
after removal of the periosteum. The sec- 
ond, and especially the first, ribs are difficult 
to extirpate and one may have to cut trans- 
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versely the tendon of the small pectoral 
muscle. A resection of 2 cm. of the first rib 
ig sufficient, as 3 cm. have already been 
removed posteriorly. The superior aspect 
is first stripped of periosteum, then the in- 
ferior, and this is verified by palpation with 
the left index finger. The pectoral muscle 
js reunited, a drain placed in the axilla and 
the inferoexternal border of the great pec- 
toral fixed outside the cellular tissue. The 
drain is ordinarily removed in three days. 
Excellent drawings accompany this paper.— 
Indications et technique de la thoracoplastie 
élargie dans le traitement des cavernes vol- 
umineuses du poumon, J. Rolland and A. 
Maurer, Section d’études scientifiques de V 
Oeurre de la Tuberculose, December 8, 1928, 
reported in Rev. d. 1. Tuberc., February, 1929, 
2, 129.—(A. P.) 


Anaesthesia for Thoracoplasty.—From 
experience with 101 thoracoplasties, repre- 
senting 202 operations, at the Brompton 
Hospital, it is concluded that the best results 
are obtained with nitrous oxide and oxygen 
anaesthesia, combined with block of the in- 
tercostal nerves with 1 per cent novocaine as 
soon as the ribs are exposed. Ethylene has 
not been found to be vastly superior, though 
there is an advantage in the fact that anaes- 
thesia can be maintained with a greater per- 
centage of oxygen than is possible with 
nitrous oxide. In certain cases a general 
anaesthetic may be definitely contraindi- 
cated, but as a rule it is best to use it if 
possible, because there is less liability to 
shock, With nitrous oxide and oxygen it is 
always necessary to give efficient preliminary 
medication. A combination of omnopon, gr. 
1/3, and scopolamine, gr. 1/150, has been 
found useful, and does not make it difficult 
for the patient to clear his lungs of sputum.— 
Anaesthesia for Thoracoplasty in Pulmonary 
Tuberculosis, I.W. Magill, Lancet, February, 
8, 1930, cexviit, 295.—(E. H. K.) 


Immediate Risks of Thoracoplasty.— 
Dumarest emphasizes especially the differ- 
ence in the operative risk according to 
whether the thoracic cavity is empty or 
containslung. Pleural indications for opera- 
tion are quite frequent: septic pleural sup- 
purations, with or without pulmonary fis- 
tulization, when attempts at disinfection by 
lavage have failed or the fistula persists. 
The only hope then is obliteration of the 
pleural cavity, executed in several stages, 
preceded by external drainage... Such inter- 
vention may be undertaken with less appre- 
hension than in the case of athoracoplasty 
for pulmonary indications. The most grave 
immediate risks of bony resection are due to: 
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1: Mechanical Causes: Displacement or 
fluttering of the mediastinum, mechanical 
embarrassment of the heart, whence syncope 
or asphyxia may ensue. 2: Infectious 
Causes: Inoculation of the healthy lung by 
bronchial emboli carrying septic products, 
whose elimination by expectoration is diffi- 
cult. When the pleura is empty, neither 
mediastinum nor heart, nor respiratory 
dynamics, are influenced and the effects are 
parietal rather than visceral. There remains 
operative shock: it may occur in solely 
pleural interventions, but more rarely. A 
pleural thoracoplasty is also easier to perform 
and its indications are broader than when 
done for pulmonary disease.—Sur les risques 
immeédiats de la thoracoplastie, F. Dumarest, 
Section d’études scientifiques de ’Oeuvre de la 
Tuberculose, January 12, 1929, reported in 
Rev. d. l. Tuberc., April, 1929, x, 255.— 
(4, 


New Thoracoscope.—One instrument 
serves the double purpose of endoscope and 
active electrode. Its advantages are as 
follows: 1: Its small calibre (18 Charriére 
gauge). 2: Its working through a cannula. 
3: The need for only one puncture. 4: 
The excellent field of vision, which is at an 
angle of only 30° off the axis, thus simplify- 
ing orientation. 5: The advantageous posi- 
tion of the electrode just beyond the lamp, 
making it as easy to touch as to see an adhe- 
sion. €: The fact that it is a diathermy 
instrument. A suitable adhesion favorably 
located, can be first coagulated and then cut 
through with no production of smoke. 7: 
Easy sterilization of the whole instrument 
by boiling. The principal innovation is 
making the telescope itself carry the coagulat- 
ing and cutting current. A _ detailed 
technical description of the apparatus is 
included in the article—A New Thoraco- 
scope, F. G. Chandler, Lancet, February 1, 
1930, ccxviiit, 232.—(E. H. K.) 


Sudden Death Following Phrenicec- 
tomy in Diabetic.—The operation was 
performed for bronchiectasis. It is some- 
times advisable to operate with the patient 
sitting up in order to avoid infecting the 
healthy lung. Rist states that in spite of 
the reported deaths, phrenicectomy is a 
valuable therapeutic agent and has given 
excellent results in many cases. A few 
fatalities should not be the cause of discard- 
ing the operation. Sur un cas de mort subite 
apres phrenicectomie chez un diabétique, 
Burman, Sergent and Rist, meeting Soc. 
Méd. des Hép., January 18, 1929, reported 
in Prog. Méd., February 2, 1929, no. 5, 
199.—(U. E. Z.) 
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Bilateral Phrenicotomy.—Bilateral 
phrenicotomy can be considered in the 
treatment of bilateral pulmonary tuberculosis 
only when bilateral pneumothorax has been 
tried. Real damage can be avoided only if 
one observes certain indications, especially 
if the diaphragm rises very high after the 
first phrenicotomy. This method should be 
tried only in cases in which artificial pneu- 
mothorax fails. The failure of the latter 
usually implies the presence of adhesions 
which hold the diaphragm in relative 
fixation. ‘There is the possibility, however, 
that, in phrenicotomy after bilateral pneu- 
mothorax has failed, the diaphragm may rise 
unduly high. This contraindicates phrenic- 
otomy on the contralateral side. The ex- 
tent of the bilateral disease is also an im- 
portant indication. Recourse to operation 
should be had only in severe grades of dis- 
ease, but disease throughout both lungs con- 
traindicates the operation.—Doppelseitige 
Phrenikusexairese bei Lungentuberkulose, L. 
Diinner, Deutsche med. Wchnschr., Novem- 
ber 15, 1929, lv, 1928.—(H. S. W.) 


Indications for Artificial Pneumotho- 
rax and Phrenicotomy.—The combined 
use of pneumothorax and phrenicotomy is 
ill-advised. In the first place the appearance 
of exudates in the presence of an injured 
diaphragm is common. Each of these pro- 
cedures has its own set of indications and 
these make it difficult to approach a given 
patient with the idea of doing both things.— 
Die besonderen Indikationen des Pneumo- 
thorax und der Phrenikusausschaltung, H. 
Alexander, Deutsche med. Wchnschr., March 
28, 1930, lvi, 518. —(H. S. W.) 


New Sign in Artificial Pneumothorax. 
—At the end of inspiration, a loud, dry, 
sonorous and rubbing sound was heard in 
the intercapsular-vertebral region of the 
collapsed side. It sounded as though a solid 
body rubbed against the internal surface of 
the thoracic parietes. It was most marked 
for two days following a pneumothorax 
refill, Then it would disappear and not be 
audible again until the next treatment. 
With the patient lying in the dorsal decubitus 
position, the sound vanished. A palpable 
thrill was perceived simultaneously with the 
appearance of the sound. The author ob- 
served this phenomenon in 3 patients receiv- 
ing pneumothorax therapy. It is probably 
due to an “air ball” in the pleural cavity and 
the friction of a portion of the collapsed lung 
against the chest-wall—Su un nuovo feno- 
meno ascoltatorio nel pneumotorace artificiale, 
R. Lusena, Tubercolosi, March, 1929, xxi, 
117.—(U. E. Z.) 
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Adhesive Pleuritis in Artificial Pney- 
mothorax.—Roentgenographs of partial 
pneumothorax were demonstrated. It seems 
that the pneumothorax pocket is not unj- 
formly transparent to the rays but is masked 
by large gray areas, slightly opaque, entirely 
homogeneous, and quite extensive, in certain 
films covering almost the entire pneumo. 
thorax. The inner margin often sends pro- 
longations toward the lung and mediastinum 
The lung is ordinarily compressed against the 
mediastinum by the high intrapleural pres- 
sure which is maintained and its borders are 
not clearly defined; however the shadows 
are too homogeneous to be explained by a 
reflection of part of the pulmonary paren- 
chyma against the thoracic wall, while on 
the other hand they are too extensive and 
continuous to be attributed to adhesions 
in the pleural cavity. Their location js 
usually more toward the lateral chest-wall 
and their uniform opacity recalls the appear- 
ance of small encysted effusions which de- 
velop outside the lung after abandonment of 
pneumothorax. In the most typical cases, 
however, there exists a definite pleural 
exudate in the lower part of the pocket, whose 
more opaque shadow, with an upper hori- 
zontal level, is clearly distinguishable. 
Without anatomical control, it seems reason- 
able to assert that there is a pleural thicken- 
ing, or pachypleuritis. These pictures 
almost always follow an exudate and suggest 
a gelatinous or pseudomembranous extension 
of the same along the walls of the pneumo- 
thorax. According to the work of Mantoux 
and Maingot, this pachypleuritis, to be per- 
ceptible on fluoroscopic examination, must 
reach a thickness of at least 10 to 15 mm. 
For this reason, doubtless, it was demon- 
strable in only 6 per cent of partial pneumo- 
thorax cases examined, eliminating all doubt- 
ful or indistinct shadows. These pleural 
modifications are very durable and stable, 
and, at least in cases in whom pneumo- 
thorax is continued, may last for years. 
Such pleural thickening does not necessgarily 
result in symphysis, which can usually be 
prevented by frequently renewed insuffla- 
tions of air or nitrogen under strongly posi- 
tive pressure. Partial pneumothoraces may 
even be enlarged by insufflating every week 
or several times a week with the maximum 
pressures available with the Kiiss apparatus. 
This procedure necessitates frequent punc- 
tures and is hardly practicable outside of a 
hospital or sanatorium. Even in a sana- 
torium, gomenolated paraffin injections may 
be preferable, especially for chronic pleural 
tuberculosis, pyopneumothorax with _per- 
sistent subfebrile state, or double simultane- 
ous pneumothorax threatened by symphysis. 
But insufflation has the advantage over oleo- 
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thorax of allowing the state of the pleural 
pocket and subjacent lung to be followed. 
It exposes less to grave complications, 
especially pleural ones, is easier and takes 
less time. That is why, in the beginning, 
in most cases of early symphysis or partial 
pneumothorax, an attempt 1s first made to 
maintain or improve the collapse by re- 
peated insufflations under strongly positive 
pressure. Later, when the pneumothorax 
walls are become sclerotic, firmer and less 
permeable and the tendency to symphysis is 
reduced, there is less hesitancy in having re- 
course to paraffin injections.—Pachy pleurite 
au cours du pneumothorax artificiel et traite- 
ment de la symphyse pleurale, E. Bac and 
L. Reumaux, Section @études scientifiques 
de VOeuvre de la Tuberculose, November 10, 
1928, reported in Rev. d. 1. Tuberc., February, 
1929, x, 125.—(A. P.) 


Exudates in Artificial Pneumothorax. 
—Guinard first cites four personal observa- 
tions among 331 pneumothorax cases at the 
Sanatorium de Fontenay, at Bligny, from 
February, 1921, to February, 1929, examples 
of secondary infection not due to initial 
pleuropulmonary perforation. Three of 
these patients died, one after a simple 
pleurotomy, another with a streptococcic 
infection and foetid pus, after lavage with 
serum and injection of gomenolated oil. 
The patient who recovered received pleural 
lavage with serum, having previously shown 
gram-positive diplococci in a thick purulent 
slightly odorous liquid. ‘hese four were 
the only frankly purulent cases; however, 
there were altogether 86 with exudate requir- 
ing puncture, 57 being frankly serous and 
25 “puriform” or semipurulent. Altogether 
232, or 69 per cent, showed some fluid 
fluoroscopically, while 99, or 31 per cent, 
never showed any fluid. In 89 cases, or 26 
per cent, the fiuid was minimal in quantity; 
in 57, or 18 per cent, it covered the hemidia- 
phragm or reached the angle of the scapula, 
without necessitating puncture, while 86, 
as stated, or 25 per cent, did require evacua- 
tion. Relation between Technique and Exu- 
date- Formation: During the first four years 
of this period the number requiring puncture 
was 33 per cent, during the last four 20 per 
cent. 7’he diminution is attributed to (1) 
shorter spacing of refills, without any modi- 
fication of the terminal pressures; (2) avoid- 
ing rigorously any damage to the lung by the 
needle; and (3) avoiding, especially at first, 
any distention of adhesions or dislocation of 
the mediastinum. The usual intervals 
between refills have been 8, 10, 12 and 15 
days, in cases with a “supple” pneumo- 
thorax. The rapidity of insufflation, except 
perhaps in the very beginning, has appeared 


to exert no influence on exudate-formation 
and all refills are carried out under pressure. 
All four cases of infection occurred during 
the earlier period, when the siphonage system 
of removal, usually through a trocar, was in 
use. Later on aclosed system was employed 
and ordinary insufflation needles used. It 
was observed that when siphonage with air 
contact was used some small gas bubbles 
would appear and flow backward in the 
evacuating tube. These are apt to be con- 
taminated by passage through the long rubber 
tubing. This condition is readily remedied 
by the use of Potain’s aspirating apparatus. 
Conclusions: 1: Secondary pleural infection 
occurred in only 1.2 per cent of 331 pneumo- 
thorax cases observed over eight years. It 
was thought to be due to external contamina- 
tion during aspiration and remedied by using 
a closed suction system (of Potain). 2: 
Frank pleural reactions occurred in 43 per 
cent, 25 per cent requiring evacuation of 
fluid. 3: Rapidity of insufflation seemed to 
have no influence but their number was 
reduced by (1) shorter intervals between 
refills, (2) care in avoiding puncture of the 
lung, and (3) avoidance of distention of 
adhesions and overpressure. In discussing 
the paper, Pissavy disagreed as to the in- 
nocuousness of rapid refills and emphasized 
the importance of another factor, the char- 
acter of the pulmonary lesion, collapse of 
very active lesions being very apt to be 
complicated by exudate, as compared with 
indolent or slightly active lesions.—(Quelques 
constatations a propos des épanchements du 
pneumothorax, U. Guinard, Section d’études 
scientifiques de VOeuvre de la Tuberculose, 
February 9, 1929, reported in Rev. d. l. 
Tuberc., April, 1929, x, 265.—(A. P.) 


Pleurisy Complicating Artificial Pneu- 
mothorax.—Pleurisy in the tuberculous 
often remains clinically silent and unmani- 
fested. Artificial pneumothorax is occasion- 
ally its activator. This complication occurs 
in 50 per cent of the patients receiving arti- 
ficial-pneumothorax therapy. Some authors 
believe that the pleurisy is tuberculous; 
others ascribe its origin to an exaggerated 
endopleural pressure. Nonsterile gas or 
needles may cause pleuralinfection. Pleural 
reactions may follow a too rapid introduc- 
tion of gas. In most cases the occurrence 
oi pleurisy during pneumothorax therapy is 
directly attributable to carelessness in 
technique. By proper preparation and 
exercising ordinary caution much of the 
inconvenience to the patient and worry to 
the operator can be avoided.—Per evitare 
la pleurite pneumotoraccica A. Rabino, 
Tubercolosi, November, 1928, xx, 444.— 
(U. Z.) 
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Contralateral Pleurisy in Artificial of contralateral parenchymal localizat; 
Pneumothorax.—Hinault could find only _ preceding the pleurisy and persistent bacil 
27 published cases, not including the five larysputum. There was also a death se 
which he reports. The incidence of this meningitis and one from pulmonary = 
complication was 1.31 percent atthe Loomis oration. The immediate effects are 
Sanatorium (Peters) and Hinault’s 5 obser- generally very grave and the treatment, a 
vations recorded among 418 pneumothorax _ set forth by Mlle. Huguet, consists in decom. 
cases give a proportion of 1.2 percent, almost _ pression and repeated punctures. The later 
identical with Peters. It is interesting to results, on the other hand, appear to be less 
note that among these 418 cases were 142 favorable, as corroborated by Pisoni and b 
men and that all 5 pleurisies occurred in Peters. In two cases a bilateral ove 
men. Altogether, serofibrinous pleurisy is thorax might have been of benefit but at 
unusual in the course of manifest pulmonary this period was not currently practised 
tuberculosis. Bezangon and Weil saw only According to Ameuille, any subject who 
4 cases in six years in their specialized serv- develops a pleurisy has 15 chances in 100 of 
ice, while in the general medical service later developing parenchymatous pulmonary 
there were 136 cases in this period. It is tuberculosis. Here, however, there already 
particularly to discuss the prognosis and exists a pulmonary tuberculosis, which the 
treatment and determine the relation to pneumothorax may have arrested but which 
subjacent pulmonary lesions that these cases has been propagated, probably by the lym- 
are reported. The cases are summarized phatic route, to the opposite pleura and the 
thus: (1) left pneumothorax, right localiza- lung is threatened inasmuch as the pleurisy 
tion, right pleurisy, fluid on the left; (2) represents a stage in the development of 
right pneumothorax, left pleurisy, left tuberculous lesions. Should a double pneu- 
pulmonary localization, fluid on the right; mothorax be induced in the absence of 
(3) left. pneumothorax, pulmonary perfora- demonstrable pulmonary iccalization? This 
tion, right pulmonary Jocalization, right seems scarcely justifiable in view of the risks 
pleurisy, meningitis; (4) right pneumothorax, and complications. It seems wiser to 
left pleurisy, Pipe right reserve double pneumothorax for cases with 
pneumothorax, fluid on the right, lett pleu-  julmonary involvement preceding the 
risy, pulmonary perforation. The outcome “nie L tiers 
of the 5 cases was as follows: One case was P»CUrisy.— Les preursstes contralatérales - 

cours du pneumothorax, V. Hinault, Section 


completely cured, with total reéxpansion of : fad 
the of the pneumothorax side études scientifiques de VOeuvre de la Tuber- 


and roentgenographic integrity of both sides  cwlose, December 8, 1928, reported in Rev. 
four years later. Two patients died in 4d. 1. Tuberc., February, 1929, x, 148.— 
whom a bad prognosis was evident by reason (A. P.) 
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